0 


SIGHTED AND PARTIALLY SIGHTED \ 
THIRD AND FOURTH GRADE STUDENTS..., 


0. Morris, 1973 


Published on demand by 
UNIVERSITY MICROFILMS INTERNATIONAL | 
Ann Arbor, Michigan, U.S.A. - London, England 


M.C. MIGEL LIBRARY 


AMERICAN PRINTING 
HOUSE FOR THE BLIND 


Digitized by the Internet Archive 
in 2019 with funding from 
American Printing House for the Blind, Inc. 


https://archive.org/details/readingperformanOOquid 


a 


This is an authorized facsimile 
and was produced by microfilm-xerography 
in 1977 by 
University Microfilms International 
Ann Arbor, Michigan, U.S.A. 
London, England 


olimnieos? besiodius ne al edt j 
vriqewmormx-minowin Yd bsouborw enw bem = - 
yd STO! a aa 

fanoiterraint aniitoraiM ¢iessvial a 
A.2.U .negidoiM ode ant 28 
bralgnd Fobheot 


INFORMATION TO USERS 


This material was produced from a microfilm copy of the original document. While 
the most advanced technological means to photograph and reproduce this document 
have been used, the quality is heavily dependent upon the quality of the original 
submitted. 


The following explanation of techniques is provided to help you understand 
markings or patterns which may appear or: this reproduction. 


1. The sign or “target’’ for pages apparently lacking from the document 
photographed is ‘Missing Page(s)’’. If it was possible to obtain the missing 
page(s) or section, they are spliced into the film along with adjacent pages. 
This may have necessitated cutting thru an image and duplicating adjacent 
pages to insure you complete continuity. 


2. When an image on the film is obliterated with a large round black mark, it 
is an indication that the photographer suspected that the copy may have 
moved during exposure and thus cause a blurred image. You will find a 
good image of the page in the adjacent frame. 


3.When a map, drawing or chart, etc., was part of the material being 
photographed the photographer followed a definite method in 
“sectioning” the material. It is customary to begin photoing at the upper 
left hand corner of a large sheet and to continue photoing from left to 
right in equal sections with a small overlap. If necessary, sectioning is 
continued again — beginning below the first row and continuing on until 


complete. 


4. The majority of users indicate that the textual content is of greatest value, 
however, a somewhat higher quality reproduction could be made from 
“photographs” if essential to the understanding of the dissertation. Silver 
prints of “photographs” may be ordered at additional charge by writing 
the Order Department, giving the catalog number, title, author and 


specific pages you wish reproduced. 
5.PLEASE NOTE: Some pages may have indistinct print. Filmed as 
received. 
Xerox University Microfilms 
300 North Zeeb Road 


Ann Arbor, Michigan 48106 


ey ' , ae > 545 


[ue vay foe (2) pay 
mms WO wnt? z. 


a wi hee 
‘ 
a 
P }a 
~ 
ye feey 
of. 
ty { 


‘satices (2 & Tawimay ipetarh elt ee a Ean quest Be yah 
7 an ef Liu se@ehone bangs 2 EO Ay Sete a e 
* vile PRD f arly hy gfreennrnreby it of ss hataaeem 
Boiling 4a ews ienow bie i DeeBo Be vane amr “whesngenoeig” 3 
eet wactl ies ire teers praises wa pene sree 


wm hecstlt satan aac al 
Ty fi 


74-10,552 


MORRIS, Ouida Fae, 1934- 
READING PERFORMANCE OF NORMALLY SIGHTED 
AND PARTIALLY SIGHTED THIRD AND FOURTH 
. GRADE STUDENTS USING REGULAR PRINT 
AND LARGE PRINT. 


University of Minnesota, Ph.D., 1973 
Education, special 


‘ 
i 


‘4 


| University Microfilms, A XEROX Company , Ann Arbor, Michigan 


THIS DISSERTATION HAS BEEN MICROFILMED EXACTLY AS RECEIVED. 


GaIVid3R aa a Ya 


onlainage oh soull 
SOK A aoolitenlid ye 
; 
a ; eatin TF 
a i _— 


ng ona 


iM to YieTsvins 


READING PERFORMANCE OF NORMALLY SIGHTED AND PARTIALLY 
SIGHTED THIRD AND FOURTH GRADE STUDENTS USING 
REGULAR PRINT AND LARGE PRINT 


A Thesis 
Submitted to the Faculty of the Graduate School 


of the University of Minnesota 


by 
Ouida Fae Morris 


In Partial Fulfillment of the Requirements 
for the Degree of 
Doctor of Philosophy 


December 1973 


| AV) 737 
Capy oH & 


exivped aft %4 Insets iat meh ee 


to setged el ink i eh) 
Viewaiens eae Te . ao oT 


TABLE OF CONTENTS 


CHAPTER PAGE 
MPEMERPRODUCLION . 5.5. +. «0 e 2 0 6 0 6 « 6 1 
SE COD LOCUM Ae Meme + vet o/c, wu ene 6. 0 fe 1 

~The Present Study ...... + +6 « © « 3 
OR TE ee ea a i 4 

UT he ee a Sa ee nr ere 7 

II. REVIEW OF THE LITERATURE ....... 8 


Legibility for the Normally Sighted .... ll 
Type Size for the Partially Sighted ... . 21 
Errors in Oral Reading .......-e. © 35 
Rate and Accuracy for Partially Sighted . 37 
Place of the Present Study ....... .- 38 
IEEE ROUGE DURGA so ss 0 6 6 « oe se Ge ce ee. ©@6=©64e 
Saleen et eee h2 
ROMCLOMON Ceo wrchcei sec! sil sree sil ep se) Gases oy" eee 
MEMCOGULCS imc tie (sinks oll vice sys, «eile: se; 1), 09 
PEPE NCGS Mls ise cells) esl elann eo ese) 0. 70 


Statistical Procedures .......-e«.. 72 


LMU CV MEE etc lea et cis ssi ete wil ey ehiatces (ice 74 
EV. RESULTS OF THE STUDY .......-e.ee-e 76 


Results of the Investigation ....... 76 


=Coorocuve 


ORGAS Vee MCMC Mr We tied olive Nie ewer cs oe) e.a 7; 200 


ii 


WAY 7? WIIEST 


Hoo WO Sagar 


VG ITOUGOREME 2am 
. neldor? ed 9 
| hotS tower d offs 
sah hetiet 4 a 
vr acess 
[J S0T WO Waivas 
tcl oft wok yebilbdigng a 
(3 202 ont? egyky P 
ewes tex a. szr07Tse 


163 % e7u0DA bas otak = 


ad “a ie 
12 tiacex9 off Bo onal wait? 
2 


oi ques | 
. tees penk 
sevubeooul 


r) . . ° . . e a . « * 


a ae te te» STOR 


eozibesoxs Isztselm 


1ii 


CHAPTER PAGE 


V. SUMMARY AND RECOMMENDATIONS OF THE 


INVESTIGATOR... . ° olylely 5 Bis 104 
Summary and Discussion ......... - 105 
Limitations of the Study ......... 112 
Implications for Education ........ 114 


Implications for Further Research .... 115 
Seema rye Waxcet,: ents Soi. bast e's) SLsh ses 117 
DEDIGR OM ABEeR ef tis) “sts sts e's) ess ee ee ALD 
eee ees re ce for oh Treded ote ue eh se « 125 


TVAMOOM CHA YHA 5 
‘OTAD PERSE 
ve 


iv 
LIST OF TABLES 


TABLE | PAGE 


10 


1l 


Characteristics of Normally Sighted Subjects. 47 
Characteristics of Partially Sighted Subjects 48 


Accuracy and Comprehension Scores Compared 
Within Each Treatment Group ......... 77 


Percentage of Errors Categorized by Error 
Type for Each Treatment Group and Total Sample 79 


Pearson Correlation and Probability Values for 
Each Factor in Regular Print to the Same 

Factor in peccn: Print for aihancasad Sia 
Subjects .. - 81 


Means, Standard Deviations, t-Values, and 
Probability Values for t-Tests on Regular 

Print Versus Large Print Scores for pe 
Sighted Subjects .... Seana 83 


Pearson Correlation and Probability Values for 
Each Factor in Regular Print to the Same 

Factor in elt Print for ae Baanee cbEA SN a 
Subjects .. . 86 


Means, Standard Deviations, t-Values, and 
Probability Values for t-Tests on Regular 

Print Versus Large Print Scores for Normally 
maencea Subjects=ee ter Fer. een. 2rce. . 89 


Means, Standard Deviations, t-Values and 
Probability Values for t-Tests on Large Print 
Minus Regular Print Scores for Each Factor 
Measured for eee seSuae Versus a 
Sighted Subjects .. 91 


Observed Frequencies of Subjects Distributed 
into Groups According to Size and Direction of 
Difference Betweer: Accuracy Scores ..... 95 


Observed Frequencies of Subjects Distributed 
into Groups According to Size and Direction of 
Difference Betweer Comprehension Scores ... 96 


~rrot to ankgelwesoRe 
(eliztel to eolvslealt 


Ss TOR ni > bos YOoousxwIes, 
, ’ 13704 ai Hoek nds eo 


iwizegetsa. g7eawd ie 39820993 of 
vanzest? én Tod" 


: ; rts) conrad / 
aA i "s035ue LD 
+ a wal otk ‘ 
. +. . 8358 


olvell buabsadé 
tot eouta¥ qaza 
,ee7% op yal auace¥ 3m 
ssoatdus bathge 


bred Gcebnasy 
“ct B: Vv ys tile 
2 telat apte ainset 


or — ‘ apseLdut 


csvinV-3 ,snotiaived brabsaze 
stant~-> zou goulsY gakis 
xat 29'ro vo tatazt TH veoh 
wreaev bs ta2 lé Viseiaees @ 
5 ia 7 ee ays 
hen Sits abd egg to sa toa od a 
%o aorto aki lee ani2 03 yas x ask equ 
22. . . wesc {983k as > 
PC . ree 


— 


TABLE 


12 
13 
14 
15 
16 
Be 
18 


19 


20 
21 
22 


23 


Observed Frequencies of Subjects Distributed 
into Groups According to Size and Direction 
of Difference Between Rate Scores . : 


Observed Frequencies of Subjects Distributed 
into Groups According to Size and Direction 
of Difference Between Total Error Ratio 
MCPEMOIICG MW icctee JAS. 6 tw 6 6. 8 6 ot, He ve 


Means, Standard Deviations, Minimum Scores, 


‘ Maximum Scores and Ranges of Accuracy Scores 


Means, Standard Deviations, Minimum Scores, 
Maximum Scores and Ranges of Comprehension 
eRe ate oe OM SOC B cw te te te ve te 


Means, Standard Deviations, Minimum Scores, 
Maximum Scores and peaberec of Rate Scores in 
Words Per Minute... : 4 ee Te 


Means, Standard Deviations, Minimum Scores, 
Maximum Scores and Ranges of Substitutions 
Per Thousand Words Read .......+.e-. 


Means, Standard Deviations, Minimum Scores, 
Maximum Scores and Ranges of Mispronuncia- 
tions Per Thousand Words Read ....... 


Means, Standard Deviations, Minimum Scores, 
Maximum Scores and Ranges of Words Pro- 

nounced By the Examiner Per Thousand Words 
Read e e e e e e e e 8 e e e oe o eo se oe s oO 


Means, Standard Deviations, Minimum Scores, 
Maximum Scores and Ranges of Disregard of 
Punctuation Per Thousand Words Read . ate. 


Means, Standard Deviations, Minimum Scores, 
Maximum Scores and cho of Insertions Per 


.Thousand Words Read... tern tt 


Means, Standard Deviations, Minimum Scores, 
Maximum Scores and Ranges of Hesitations 
Per Thousand Words Read... Sec cit ots 


Means, Standard Deviations, Minimum Scores, 
Maximum Scores and Ranges of iccecec ens 
Per Thousand Words Read. . A aiiet es 


Vv 


PAGE 


97 


99 


126 


127 


128 


129 


130 


131 


132 


133 


134 


135 


, estonespert bewe 
imthreesA equom” « 
ssewtod the 1928 | 


‘% 
irs 4 


d os , n Sar oa : 
‘ me 9 4 ons rete 
i — 


cx is b =; * » satrrasd , BA 
“wim asxvood mus 


4 54 9/IRE 
r ved byabesada 2nesit 
eri 58 . 
. * 
> 4 ' aa 
et by sbrmete 
om oat ot Pe 
tek 2a «wa 
sveaiM ted 
Sr. 
4 ‘n° a brsabossg 


seera bra aatooce 
eek abzo¥ braswold 


J b+ 2b 
1% #Otooe 


» Fe. }a52 


aire AT rat 


. 8 
r BES of: 
= ad ® 
; wi b nrotietvsd bra 
azetelS 26. segaag.son 69 
Sent elaoW huoresapori’s 
\ 


eo703s2 muntnlM swore gs 
124 anolinsaal *o acgasd J 


ELA « e - . * 7. . "3° poe re 
5 ra 
. | 


ihe 


TABLE 


24 
25 
26 


27 


28 


Means, Standard Deviations, Minimum Scores, 
Maximum Scores and Ranges of Omissions Per 
Thousand Words Read . pk. ars 


Means, Standard Deviations, Minimum Scores, 
Maximum Scores and Ranges of Total Errors 
Per Thousand Words Read . ae 


Total Number of Errors Categorized by Error 
Type for Each Treatment ote & and Total 
F100) Sn ye 


Large Print Score Minus Regular Print Score 
for Normally Sighted Subjects . mag ie 


Large Print Score Minus Regular Print Score 
for Partially Sighted Subjects as 


vi 
PAGE 


136 


137 


138 


139 


140 


bos en rood Bi 
/ ee 
sreW beeevotl aa 
iy 


igi YA 


hxt zelwes sulM grace antic "3 
153? Gu ba irate ylialszeis 


3 ntwaa3e ‘ 
egzes@ musa 


alcoW bases 


Dra ‘ 


“(thd 


be 

o rsdowil Insta 
-T done. rod Oe 
‘ ® . . els 


jake? 


ie 


% - 


LIST OF FIGURES 


FIGURE 
1 Samples of Print Sizes in the peep eules 
Print Edition . 


2 Samples of Print Sizes in the Large 
Print Edition yt SR A oe aA 


vil 


CHAPTER I 
INTRODUCTION 


The Problem 

Traditionally large print textbooks and other 
educational materials have been routinely provided 
for partially sighted students. This practice origi- 
nated in an era when classes for these children were 
called sight-saving classes and the instructional 
philosophy was to save the little sight the student 
had rather than use it. It was believed that reading 
at close distances to the eye was harmful. The 
original reason for developing large print materials 
was so that the person with a visual handicap could 
read materials held 14 to 30 inches from the eyes. 

Ophthalmologists now agree that it is neither 
harmful to read at close distances to the eyes, nor to 
use whatever remaining vision a patient has (Fonda, 
1970). This reversal of medical opinion has resulted 
in some revolutionary changes in educational practices 
with visually handicapped students. In the past legally 
blind students were taught to read braille as a matter 
of policy (Jones, 1961). Currently education of the 
visually handicapped is experiencing a nationwide thrust 
to teach children to use their residual vision to the 
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fullest. Students who can see print are taught to 
read print. Twenty years ago, the majority of the 
partially sighted subjects from this sample, those 
_ who are legally blind, would not have been reading 
print at all. Im recent years many partially sighted 
students including those who are legally blind, have 
successfully used regular print materials. These 
factors indicate the need for a re-evaluation of the 
use of large print with partially sighted students. 

The teacher of partially sighted students faces 
a unique problem--he must participate in the educational 
decision regarding the print size the student will read. 
At the present time there is no diagnostic tool which 
the teacher may use to aid in this specific decision. 
The present study, which compared students’ performances 
on the regular and large print editions of a standard 
oral reading test, provides the opportunity to examine 
the feasibility of using this method of testing for 
possible diagnostic purposes. If such a method of 
diagnosis, using materials readily available to a teacher 
of partially sighted students could be designed, it 
could assist the teacher in making the decision of the 
print size appropriate to an individual student's 


needs. 
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The Present Study 
The purpose of the present study was to investigate 


the effect of print size on the reading performance of 
normally sighted and partially sighted third and fourth 
grade students. Forms A and B, of the Gilmore Oral 
Reading Test (1951) was administered to every subject, 
Form A in the standard edition and Form B in a large 
print edition. Each form of this test consisted of a 
series of graded paragraphs which the subject read 
orally and then answered comprehension questions on each 
paragraph. The reading was timedand a record of errors 
made. Scores were calculated on 12 factors of reading 
performance: accuracy, comprehension, rate, substitu- 
tions, mispronunciations, words pronounced by the 
examiner, disregard of punctuation, insertions, hesita- 
tions, repetitions, omissions, and total errors. 

The hypotheses state that the reading performance 
on the regular print test does not differ from the read- 
ing performance on the large print test for normally 
sighted subjects or for partially sighted subjects. For 
both groups of subjects the reading performance on the 
regular print test relates positively to the same factor 
of reading performance on the large print test. The 
effect of print size does not differ for normally sighted 
subjects. A full statement of each hypothesis is given 
in Chapter III. 
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Definitions 

Problems in the applicability and generalizability 
of research findings frequently arise because of dif- 
ferences in definition or application of terms. In 
order to avoid ambiguity which may obscure results re- 
ported, the following definition of terms as used in 
the present study are given. 

Partially sighted student--one who has a corrected 
visual acuity of 20/70 or less in the better eye and 
reads print, either regular print or large print as his 
primary educational tool. 

Normally sighted student--one who has a corrected 
visual acuity of 20/50 or better in the poorer eye. In 
the present study the Snellen Test Chart was used as a 
screening instrument to identify normally sighted 
subjects. 

Legally blind--having a visual acuity of 20/200 or 
less in the better eye with the best possible correction 
or an angle of vision of 20° or less. 

Regular print edition--the standard edition of the 
Gilmore Oral Reading Test. 

Large print edition--an enlarged copy of the Gilmore 
Oral Reading Test produced by photographing the regular 
edition and reproducing it in a prescribed size. In the 


present study the large print edition was reproduced so 
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5 
that the smallest print in the reading paragraphs was 
21 point type. The largest print was approximately 
24 point type. 

Type size is measured in "points." A point is 
defined as 1/72 of an inch with 12 points equal to one 
pica or 1/6 of an inch. A given point size is the 
precise amount of vertical space occupied by a complete 
line of type....typewriter type is not regulated by 
typographic type sizes (Eakin, 1960, p. 3). 

Visual Pe iity. iaeudesined by Webster--the ability 
of the eye to discriminate detail normally tested by 
comparison with the power of the normal eye to distin- 
quish certain letters on a standard chart at a given 
distance, generally 20 feet. 

Visual acuity is recorded as a fraction. The 
numerator represents distance from the chart; the de- 
nominator represents the line read. 20/200 indicates 
that the person reads at 20 feet the line which should 
be read at a distance of 200 feet. 
| Snellen Test Chart--used for testing central visual 
acuity. It consists of lines of letters, numbers or 
symbols in graded sizes drawn to Snellen measurements. 
Each size is labeled with the distance at which it can 
be read by the normal eye. Most often used for testing 
vision at distance of 20 feet (National Society for the 
Prevention of Blindness, 1967). 
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Reading performance--reading accuracy, reading 
comprehension, reading rate and the following types of 
errors: substitutions, mispronunciations, words pro- 
nounced by the examiner, disregard of punctuation, in- 
sertions, hesitations, repetitions, and omissions, as 
measured by the Gilmore Oral Reading Test. 

Comprehension--the Comprehension Score on the 
Gilmore Oral Reading Test, based on the ability to answer 
five comprehension questions on each paragraph read. 

Accuracy--the Accuracy Score on the Gilmore Oral 
Reading Test. | 

Reading rate--the words per minute which the subject 
read, calculated by dividing the number of words read by 
the reading time in seconds, then multipling by 60. 

Errors--the following eight types of errors were 
recorded in the administration of the Gilmore Oral Reading 
Test. The manual of directions defines each of the error 
types. | 


Substitution--a sensible or real word substituted 
or a word in the paragraph. 

Mispronunciation--a nonsense word which may be 

eeotuced by (1) false accentuation, (2) wrong 

pronunciation of vowels or consonants, or (3) 
omission, addition or insertion of one or more 
letters. 

Word pronounced by examiner--a word on which sub- 
Ject Eoairetes for 5 seconds. The word is then 


pronounced by the examiner. 


Disregard of punctuation--failure to observe 
punctuation. 


Insertion--a word (or words) inserted at the be- 
ginning, in the middle, or at the end of a sentence 
or line of text. 
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Hesitation--a pause of at least two seconds 
before pronouncing a word. 


Repetition--a word, part of a word, or group 
of words repeated. 


Omission--one or more words omitted. 
(Gilmore, 1952, pp. 8-9) 
Summary 

The present study investigated the reading per- 
formance of normally sighted and partially sighted 
third and fourth grade students. Each subject was ad- 
ministered an oral reading test, one form in the regular 
print edition and one form in the large print edition. 
Twelve factors of reading performance were measured: 
accuracy, comprehension, rate, total errors, and eight 
specific error types. The statistical procedures 
examined the effect of the print size on the normally 
sighted and partially sighted subjects and compared the 


effects of the change in print size on the two groups. 
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CHAPTER II 
REVIEW OF THE LITERATURE 


This review will present first a discussion of 
practice and research on legibility, in particular print 
size, both for normally sighted and partially sighted 
persons followed by a brief discussion of research re- 
lating to error patterns in oral reading of normally 
sighted and partially sighted students, and rate and 
accuracy for partially sighted students. 

The ease of reading printed matter has been vari- 
ously labeled readability and legibility. For a period 
of time from the 1920's through the 1940's the term 
readability was used to denote ease and speed of reading. 
However, with the advent of "readability formulas" the 
term readability has come to refer to the difficulty 
level of reading materials. Therefore legibility has 
become the best term to use in order to avoid ambiguity. 
As used in this study legibility refers to factors which 
affect the ease, accuracy and speed of reading with 
understanding (Tinker, 1965). 

A number of different factors influence legibility. 
Some of these factors are described below. Type size 
is measured in points, such as 10 point or 12 point type, 


one point being 1/72 inch. Type face refers to the style 
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of type, such as Plantin or Gill Sans. There are 
thousands of different styles, developed and chosen 
primarily on the basis of artistic value. These 

styles can be broken into two groups: serif and sans 
serif. Serifs are the fine cross strokes at the top 
and bottom of each of the individual letters comprising 
a type face. A preponderant amount of type in common 
use is designed with serifs. The weight or boldness 
‘of a type face affects its legibility. A particular 
style may be available in light, medium and bold. 
Leading is extra space between lines of print. It is 
measured in points. Type which is printed without 
leading is referred to as being set solid. The width of 
the line is measured in picas with one pica being 1/6 
inch. The print may be in columns or go across the 
entire page. 

The relationship of the type size, the leading and 
the line width has innumerable passible combinations. 
In actual practice the change of one often involves a 
change in the others. For example, a larger size type 
usually has greater width of line and more leading. 

The spatial arrangement on the page can be varied. 
The page may be divided into columns or not. Another 
factor to consider is the preparation of printed area 
to white, or the sizes of the various margins. The 
color of the print and the background influence legi- 
bility. An especially important factor here is the 


contrast between the two. 
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10 
These various factors were a part of the traditional 


printing process which involved the setting of metal 
type. However, modern developments in the printing 
industry have altered these. Offset lithography uses a 
photographic negative to produce the printing plate 
thus altering the framework of restraints and possi- 
bilities from which the printer works. This is particu- 
larly true in using points to measure type and leading. 
Metal type comes in standard sizes such as 10, 12, 14, 
and 18 point. The size of print can be photographically 
reduced or enlarged into an infinite number of sizes 
without being limited to those sizes commonly available 
in metal type. In addition to the use of offset litho- 
graphy for the mass production of books, educators of 
the partially sighted commonly order large print books 
custom-made for individual students. Microfilm companies 
can photograph the necessary book and print as small a 
number as one copy enlarged to the specific size ordered. 
In this case all the characteristics of the original page 
are enlarged, including crowded or widely spaced lines, 
easily legible or poorly legible type face, or imperfectly 
formed letters. | 

Much research has investigated these various factors 
of legibility. However, the factor which has received 
the greatest attention, for the normally sighted popula- 


tion and especially for partially sighted students, is 
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type size. From the time of the establishment of the 
very first classes for partially sighted children the 
concern for large print was expressed (Hathaway, 1953). 
Only research on type size, both in the general popula- 
tion and for the partially sighted will be examined. 
This is done with the realization that it is only one 


factor among many which influence legibility. 


Legibility for the Normally Sighted 
Studies of legibility of type size with normally 


sighted adults will be reviewed, followed by a dis- 
cussion of studies relating to type size in books for 
primary school children. . 

Gilliland (1923) studied the effect of print size 
on reading. Two sets of reading paragraphs were used. 
Set 1 was printed in sizes 6, 9, 12, 18, 36, and 54 
point with line width of 1-1/6, 2-1/2, 3-1/3, 5, 10, 
and 15 inches. Set 2 was printed in 3, 4, 6, 12, 18, 
36, 54, 72 and 90 points with line width corresponding 
to the first set. Each paragraph was photographically 
reduced or enlarged to 12 point type. The subject read 
a@ paragraph in one of the various print sizes, then 
immediately re-read the same paragraph in 12 point type. 
The reading was silent. Time was recorded and eye move- 


ments were photographed to study the number, length, and 
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position of fixations. The longer series of paragraphs 
was read by 24 adults while 21 adults read the shorter 
series. In addition, 33 adults read another series of 
paragraphs printed in 90, 12, and 3 point, in which 
time was recorded. Gilliland found there were many 
variations from the average. Some subjects were re- 
tarded by the small type but not the large. Still 
others were slowed down by the large type and not so 
much by the small. Some were affected by both large 
and small type. In general, good readers with normal 
eyesight were somewhat slowed down by type as large 
as, or larger than, 36 point and by type 6 point or 
smaller. Four of his subjects were found to have de- 
fective vision (unspecified). They were slowed down by 
the small type. 

The easiest set of paragraphs were read by 19 third 
grade children, 24 fourth grade children and six fifth 
grade children. They were not so greatly affected as 
adults by changes in the size of the type. 

Pyke (1926) reviewed the research to that time on 
legibility including print size and conducted some experi- 
ments. His experiments did not deal with print size as 
an isolated factor. In fact, size seems not to have been 
varied. He concluded that extremely large typographical 
differences must be present before it is possible to say 
that there is any difference in the objective legibility 
of types. Types with less differentiation will be 
legible according to the way they suit the psychological 
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13 
make-up of the reader, so that the most legible type, 
in this subjective sense, is not likely to be the same 
for all readers. 

Hovde (1929, 1930) tested the relative effects of 
type size and leading in the range of print sizes used 
in newspapers. “Sixteen different combinations of print 
size and leading were used. Sizes of print from 6 to 8 
point were used with leading ranging from set solid to 
1 point. Excerpts from Charles A. Lindbergh's We were 
printed in 16 columns, one for each of the tested 
combinations. Three groups of 100 male college prcdence 
participated. Reading rate and the expressed preference 
of the subjects were the criteria. The preferences of 
the subjects seldom agreed with their best reading rates. 
Two conclusions were reached from this experiment: a) 
reading rate is influenced by context more than by size 
of type or leading, and b) the sensory content is the 
basis of the readers’ preferences and opinions of legi- 
bility. 

Tinker (1963) reports on his Peaeareh in the area 
of legibility spanning a period of thirty years. A 
number of his studies investigate the effect of the size 
of type. Paterson and Tinker completed two studies of 
the influence of type size on legibility of print em- 
ploying their speed-of-reading method. Three hundred 


twenty college students read materials in 6, 8, 10, 12 
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and 14 point type. Material was set solid with a line 
width of 19 picas. Ten point was the standard against 
which the other sizes were compared. All the sizes were 
read significantly more slowly than 10 point. 

A repeat of the experiment with 8, 9, 10, 11, and 
12 point set solid with a 19 pica line used 475 sub- 
jects. Again: 10 point type was the standard of compari- 
son. The 8 point was read significantly more slowly 
than 10 point. Eleven point was read significantly 
faster than 10 point type. No other differences were 
significant. 

In another study Paterson and Tinker analyzed the 
eye movement patterns of subjects reading 6, 10, and 
14 point type. Results indicate greater efficiency of 
aculomotor patterns for 10 point than for either 6 point 
or 14 point. The researchers suggest that the reduc- 
tion in efficiency for the 6 point type was largely due 
to reduced visibility of the smaller type and the re- 
duced efficiency for 14 point was due to the increased 
amount of printing area to be covered in reading. 

Size of type must be coordinated with leading and 
width of line to determine optimum legibility. The 
range of findings from a series of studies by Tinker 
illustrates the interrelatedness of one factor with 


another. One study asked if 10 point set solid is more 
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15 
difficult to read than 8 point with 2 point leading. 


Two hundred subjects read these materials printed on a 
19 pica line. The two printing arrangements were 
equally legible. Other things being equal, 10 point 
type is more legible than 8 point type. Thus this 
experiment may be seen as additional proof of the value 
of 2 point leading for 8 point type. 

The findings from a number of these studies are 
summarized below. It appears that a shift from 10 point 
to 11 point allows the use of a larger variety of line 
widths without loss of legibility. Apparently the 
detrimental effect of relatively short (17 picas) and 
of relatively long (33 picas) lines can be counteracted 
by the use of some leading. There is a trend that as 
the size of type increases above 10 points (11 and 12 
points) width of line and leading become less important. 
Readers prefer print with some leading, and readers dis- 
like very short and very long lines. Leading plays an 
important role in legibility and allows the printer to 
use a larger range of line widths. 

In Great Britain the British Association for the 
Advancement of Science appointed a committee on "School 
Books and Eyesight" in 1912. Their report issued in 
1913 (Report of the Committee of Inquiry into Problems 
Relating to Partially Sighted Children, 1934) does not 


appear to be based on actual experiments. However, they 
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16 
make recommendations regarding size, among other factors. 


The recommended minimum height of face of short letters 
was: under 7 years of age, 3.5mm.; 7-8 years, 2.5 mm.; 
8-9 years, 2.0 mm.; 9-12 years, 1.8 mm.; and over 12 
years, 1.58 mm. or 1/16 inch. One point equals 1/72 
inch or 0.35 mm. The measurement is given in milli- 
meters rather than in printers’ terminology using points. 

Size of type as related to readability or legi- 
bility in the first four grades was investigated by 
Blackhurst (1922). Forty first grade children read 
materials printed in 14, 18, 24 and 30 point type. 

Fifty second grade children read 10, 12, 14, 18, and 

24 point type. One hundred third and fourth grade 
children read 8, 10, 12, 14, and 18 point type. The 
criteria in the investigation were reading speed and 
number of errors. He found that for first grade 24 

point type had the lowest time and errors. Both time and 
errors increased as print size moved away from 24 point. 
Twenty-four point was judged best for second grade. 
Eighteen point was judged the most readable for third 
and fourth grade. 

The Textbook in American Education was the topic of 
the Thirtieth Yearbook of the National Society for the 
Study of Education in 1931. Buckingham investigated 
typography of textbooks for this yearbook report. His 


review of the literature indicated that then current 
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17 
practice in printing children's textbooks was based 
primarily on a 1902 report by Shaw in School Hygiene. 
How Shaw had obtained his recommendations was not 
apparent. Again the size of type and leading was not 
given in printer's terms. In addition the sizes he 
used don't correspond to commonly used type sizes. By 
leading Shaw appears to have meant interlinear spacing. 
Shaw's recommendations for minimum type size and leading 
in millimeters are: first grade, 2.6-4.5; second grade, 
2.0-4.0; third grade, 2.0-4.0; fourth grade, 1.8-3.6; 
and above fourth grade, 1.6-3.0. 

Buckingham's study (1931) investigated the effect 
of various combinations of type size, leading and line 
width on the reading of 779 second grade students. With 
the criteria of reading speed and comprehension the 
sizes of type, rated best to worst were, 12, 14, and 18 
point. In a later study, Buckingham (1933) tested the 
type sizes of first grade textbooks for readability or 
legibility. Three hundred six first graders were sub- 
jects with reading speed as the criteria. Twelve point 
type was found to be best. The other sizes, 14, 18, 
and 24 point showed little difference in reading time. 

McNamara, Paterson and Tinker (1953) studies the 
effect of variation in type size upon the speed of 
reading by children in grades 1 through 3. Test mat- 
erials printed in 8, 10, 12, 14, 18, and 24 point type 
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18 
were used with 3,050 pupils. In grades 1A and 2B varia- 
tions in size of type had little consistent effect on 
speed of reading. In grade 2A there was no differential 
effect of type size or a slight advantage for 14 point. 
In grade 3B, there was a prominent trend for faster 
reading of material set in 10, 12, and 14 point type, 
particularly 10 and 12 point. The authors suggest that 
type size is a relatively unimportant factor, as far as 
effect on reading speed is concerned, during the first 
two grades when the reading skill is developing. 

Gilliland (1923) working with normally sighted 
subjects and Shaw (1969) studying partially sighted 
subjects found that children were not so greatly affected 
by changes in the size of type as were adults. At least 
for Shaw's subjects who were tested with type sizes near 
the smallest. each subject could read, the greater ability 
of the younger eye to accomodate may account for these 
differences. 

Zachrisson (Demilia, 1968) found that first grade 
children preferred 16 point over 10 and 14 point. Fourth 
grade students preferred 12 point over 8 point. 

The wide variability in the findings of these various 
studies with children is in part due to the fact that the 
studies used different ranges of type sizes. In some 


cases the size found best in one study was not among the 
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19 
options in other studies. Of perhaps greater importance 
is the effect of the combination of type size, leading, 
line width and type face style which differed from 
study to study. Gilliland and Shaw's findings that 
children are less affected by changes in type size un- 
doubtedly is another factor influencing these results. 

Tinker, Paterson and Tinker (1963) investigated 
the adequacy of different lengths of reading periods 
in demonstrating the effects of typographical factors 
upon speed of reading. They found that 

any effects of typographical factors upon speed 
of reading found for brief work periods of 
1-1/2 or 1-3/4 minutes hold for longer periods 
up to 30 minutes. Periods of 1-3/4, 5-3/4 and 
10, or 4 to 16, or 10 to 30 minutes, all show 
the same trend. Any differences found for a 
short period hold or increase slightly for 
‘longer periods of work. One may safely con- 
clude from these studies that reading for 
relatively short periods yields a valid measure 
of legibility (p. 27). 

Eye strain or fatigue has from the start been one 
of the major concerns of educators of the partially 
sighted. When the classes first began the source of 
this concern was the belief that eye strain could produce 
permanent eye damage. This was one of the major reasons 
for the introduction of large print books. At the pres- 
ent time educators’ concern with eye strain is the 
fatigue which it can cause. This does not harm the eyes, 
but is excessively tiring for the student and thus is to 


be avoided. 
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An examination of the literature indicates that 
the most commonly used method for measuring fatigue 
in reading is the involuntary eye-blink rate developed 
by Matthew Luckiesh and Frank K. Moss (Fortner, 1943; 
McNally, 1943; Tinker, 1963; Sykes, 1971) who were at 
the time technicians at the General Electric Lighting 
Research Laboratory, Nela Park, Cleveland, Ohio. Eye- 
blinks are counted by direct observation for a period 
of five minutes while the subject is reading continuous 
text under each of the various conditions being tested. 
The assumption is that any factor which reduces ease 
of seeing will increase frequency of involuntary blink- 
ing. A number of researchers including Tinker (1963) 
have attempted unsuccessfully to validate the blink 
technique as a measure of legibility. Therefore, it 
appears that involuntary eye-blink can not be accepted 
as a valid measure of legibility or fatigue. Tinker 
(1965) and Shaw (1969) report that no satisfactory method 
of measuring visual fatigue has been devised. A search 
of the literature has not revealed the development of 
any such measures. In the light of these findings no 
measure of visual fatigue is included in the present 


study. 
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Type Size for the Partially Sighted 
An examination of the history of education for 


partially sighted children offers the opportunity to 
contrast early educational practices to contemporary 
practice. The first class specifically for partially 
sighted children was started in 1908 at South London. 
The earliest emphasis in such classes was to use oral 
work in order to avoid use of the eyes required for 
reading and writing. The practice is evidenced by the 
sign over the door of this first class, "Reading and 
Writing Shall Not Enter Here” (Hathaway, 1953). 

Small amounts of reading and writing soon entered 
the curriculum even in the first class and subsequent 
classes such as the first class in the United States 
established in Roxbury, Massachusetts in 1913. Stu- 
dents were given materials with large hand lettering 
or printed with large rubber stamp sets. In 1917, 
after classes were started in Cleveland, Ohio, Robert 
B. Irwin pioneered printed textbooks for sight-saving 
classes, as classes for partially sighted students were 
called. The first texts were in 36 point type. Twenty- 
four point was found to be suitable for the students nel 
was more practical. Irwin's studies will be discussed 
later. 3 

A major concern in the classes for partially sighted 


children was "sight-saving." The need for large print 
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books and minimal use of the eyes is illustrated by 


this list of suggestions for classroom teachers who 


have partially sighted students in their classes given 


in a 1933 pamphlet of the United States Government 


Printing Office by Beatrice McLeod, Senior Specialist 


in the Education of Physically Handicapped Children, 
Office of Education, 


1. 


2. 


Secure large-type readers for the sight 

defective child as basic material for use 

in developing his reading ability. 

Limit his reading to the informational 

type and let reading for pleasure be 

minimized until improvement of eye condi- 

tion takes place. 

Use much oral reading of stories, both by 

the teacher and by normally seeing pupils 

in the class. 

Encourage parents, brothers, and sisters 

to read aloud at home. 

Do not pe gees the child to go to the library 

for books for outside reading. 

Substitute other activities to take the 

place of his desire for reading, such as 

dramatics, garden work, and games. 
(McLeod, 1933, p. 21) 


At the time when sight-saving classes were being 


established it was believed that use of the eyes would 


aggravate ocular disorders, especially myopia. Students 


who were legally blind were placed in schools or classes 


for the blind and taught to read braille so as to avoid 


reading with the eyes. Students in sight-saving classes 


were given large print books to avoid eye strain and to 


conserve vision. Large print books were seen as a way 


to avoid eye fatigue which was a particular concern, 
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as a cause of permanent harm to the eyes. 


The Report of the Committee of Inquiry into 


Problems Relating to Partially Sighted Children pub- 
lished in London in 1934 states that the prevailing 


practice was to prohibit reading except from very large 
hand-printed type. This committee differentiates be- 
tween myopes and non-myopes and states that only myopes 
need restrictions on reading. The committee recommends 
that students with only a moderate degree of myopia 
uncomplicated by serious fundus changes should be 
allowed to read materials that they can easily see from 
a distance of about 14 inches provided that they didn't 
stoop or read long enough to cause ocular discomfort or 
fatigue. The recommendations are apparently based on 
a review of research and logical examination of print 
faces rather than on experiments of its own. The con- 
mittee recommends that books be used very sparingly 
with partially sighted children under the age of eight 
with teaching in the main done with blackboard writing 
and large hand-printed materials. Readers for these 
children should be 24 point type. Books for older 
children with a severe defect may need 24 point. Stu- 
dents may make limited use of smaller type for very 


short periods. 


98 .dakteg 68 been Yam Josteb ¢ 


rotmarregq 30 


. e302 amioees 
4e #6¢L at cebaed 
2 fot? oF 8aw 
alitT ,pav? bess 


—a ote Same 


‘T nO Bea 328% 
: —~ 


e Yano iw Bi 
> aguotegsa ye begs 
ait jodi eleixedem beet oe 
font #F tueds Be 
> o> & gaol Daeg 
PELSIOS ov ea? 
4 TO YeRPAST 3a. 
ale “2 i” opel TS A 3" 
fe 

viav beep od edood 2203 sboeee 
+o 

aovbitds basdgte ites 
> 
nob mise of29 mz 


t 
33 > ssehead .alaizesen besa ‘ 


tshic 162 sdoek sexs oe 


pe: at a 


wav xk og73 soften to sow be 
6 eta ats nas 


—_— 
2 a 


2 ar os 


24 


At the present time education of the partially 
sighted has experienced several changes in these 
practices as a result of changes in medical opinion. 

No longer is use of the eyes felt to be harmful. A 
reading distance of 14 inches is not thought to be 
essential and students are allowed to read at whatever 
distance they find best. Eye fatigue is a concern as 
a temporary condition which tires the student, rather 
-than as a condition which may cause permanent damage. 
Two changes in practice relating to mode of reading 
are: a) students who previously would have been taught 
to read braille are now taught to read print, either 
large print or regular print, and b) students are in- 
creasingly using regular print materials rather than 
large print. 

Fonda (1966, 1970), an ophthalmologist, writes 
concerning the reading of braille, large print and regu- 
lar print by partially sighted persons. He states, "No 
patient should be advised to learn to read braille if 
he can read type" (Fonda, 1970, p. 14). He suggests 
braille if distant vision is 2/200 or less. For patients 
with vision between 3/200 and 5/200 it is difficult to 
make a decision as to reading method. However, he pre- 
fers to advise the use of type. He also cites numerous 
points, medical, educational, and economic in favor of 


the use of regular print rather than large print. 
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A series of studies originated by Jones (1961) and 
replicated by Nolan (1963, 1967, 1971) examined the 
relationships between visual acuity, reading mediun, 
grade level, and type of educational program for legally 
blind children. These studies were based on data 
gathered at the American Printing House for the Blind 
through registration of legally blind children under 
provisions of the federal act entitled "To Promote the 
Education of the Blind" as amended by Public Law 84-922. 
The 1969 study was based on data describing 19,879 
children. The information from the studies, of interest 
here, relate to trends in use of braille, large print, 
and regular print as the reading medium. The studies 
show a shift away from braille reading. Proportions of 
students reported as braille readers were: 1960 - 58 
percent; 1963 - 53 percent; 1966 - 46 percent; and 
1969 - 39 percent. In 1960 and 1963, the possible cate- 
gories given on the registration form were: braille, 
large type, or both braille and large type. In 1966, the 
number of possible reading categories increased from 
three to six; braille, large type, both braille and large 
type, large type and ink print (regular print), ink print, 
and auditory. This change in the registration form is 
itself an indication of change in thought and practice. 
The proportions of students reported as reading large 
type are: 1960 - 38 percent; 1963 - 43 percent; 1966 - 


36 percent; and 1969 - 36 percent. Students reported 
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as using at least some ink print were first reported 
in 1966. The percentage rose from 11 percent in 1966 
to 16 percent in 1969. The studies as a group show a 
general trend towards increased use of residual vision. 
The subjects in the Jones, Nolan studies were legally 
blind. These students would not have been included in 
the early sight-saving classes as they would have been 
in classes for the blind reading braille. (Fifteen 
subjects in the present study are legally blind.) 

In 1919-1920, Irwin (Eakin, 1961) conducted a series 
of four studies to determine the size and style of print 
to use in large print textbooks for partially sighted 
students. The research findings were never published by 
Irwin. The data was taken from the files of the Depart- 
ment of Special Education, Cleveland Board of Education 
and reported by Eakin. Data was available only on the 
fourth of the four studies. Forty-two children, third 
grade and above, were given a test consisting of random 
words from a vocabulary list printed in a different 
order for each type. The seven types used were: 30 point 
Caslon Old Style, 24 point Caslon Bold, 24 point Caslon 
Light, 30 point Clear Face, 24 point Clear Face, 30 point 
Cloister Old Style and 24 point Century Schoolbook. The 
subjects read orally. One observer timed the reading 
with a stop watch and noted hesitations, repetitions, 


omissions, and mistakes. A second observer measured the 


jot onoe Jasal 
SERIA OTRY 
i nt oe 
ronl sbvewos- Be 
nol edo ak sseat 
ee bi Sja0>esa o2 
ssulis anivaee=gaghe- 


; test’ ¢d ef? Sem 


‘*s 


2 insesyq Sa? sabe 
ue T 
ab —¢ 
= 
eo 
Ss oueIxe? saber 


& at bed ‘gatl ccatubiaal &, 

Sixkag 2} ov Sees gaged seven oat, oan 
weiea? tantra as bites anoles gia a 
tatey GE .aont zeat? salog #5 anit 8 
adi. oloedlandad saieeale 
octagon ats Seite th ra 


o 
> 


e 


Me i 
ee, yA) 


= 


27 
distance from the eye and watched for signs of squinting, 


scowling, and other indications of any effort to see. 
Subject remarks were also solicited. The performance 
on each type sample was ranked on eight criteria. 
Twenty-four point Century Schoolbook was best, ranking 
first on five of the eight criteria. Twenty-four point 
Caslon Bold ranked second. The researchers concluded 
that it wasn't necessary to consider 30 point and larger 
because of the poor showing of 30 point in this study. 

Fortner (1943) conducted a study to compare the 
ease of reading material in 18 and 24 point type. The 
criteria were time and eye-blink. Counting the eye- 
blink was used as a measure of fatigue. Thirty-nine 
public school normally sighted children, grades 4-6, 
ages 9-14 read the test passage in 14, 18, and 24 point 
type. This group was labeled a control group. However, 
no statistical comparisons were made with the partially 
sighted experimental group. The experimental group was 
composed of 56 partially sighted children, grades 4-12, 
ages 9-18, with visual acuities of 20/20 to less than 
20/200. The experimental group read 18 and 24 point 
type. Fortner found a trend for lower time and eye-blink 
rate as type size decreased, but the differences were 
not great enough to be significant. 

McNally (1934) evaluated the legibility of certain 
types and type sizes for children with handicapped 
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vision. Seventy-two subjects were chosen from the 
sight-saving classes of New York City. Criteria for 
admission to the classes was 20/50 or less in the better 
eye with correction to 20/200 in the better eye with 
correction. Frequently students with vision better 

than 20/50 were admitted on recommendation of the 
ophthalmologist. The subjects were 9 to 14 years old 

in grades 4 to 8. The type sizes used were 12, 14, 18, 
and 24 point. Twelve point was chosen as the smallest 
size primarily because of the unwillingness of the 
authorities in charge of the classes used in the study 

to allow the pupils to read type smaller than this. 
McNally measured eye-blink rate and reading speed. There 
were no differences among type variations for reading 
speed or eye-blink rate. There was little or no relation- 
ship between reading speed and eye-blink rate. McNally 
suggests that reading speed is not sensitive enough as 

a measure of legibility and eye-blink rate may not be a 
valid criterion for fatigue. 

Livingston (1958) carried out a study to determine 
whether enlarging the visually presented tests of the 
revised Stanford-Binet Intelligence Test would increase 
the scores of partially sighted children. Subjects were 
60 children, ages 8 and 9, with visual acuities 20/70 to 
20/200. Thirteen subjects had vision better than 20/70 
in the better eye. All subjects were administered Form 


L of the test in standard form. Three months later the 
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experimental group (n=30) was given the test again in a 
Sietarraphically enlarged form and the control group 
(n=30) was given the standard form. The enlarged test 
did not produce significant gains in IQ. 

Nolan (1959) investigated the readability of two 
type sizes and two type styles with partially sighted 
children. His subjects were 264 children, ages 8 years 
9 months to 20 years 10 months, in grades 4-12. Visual 
acuities ranged from 20/20 to 20/200. The treatments 
were comparisons of type size, 18 and 24 point, and 
type style. Two levels of vision were legally blind 
and visual handicaps less severe than legal blindness. 
The criterion measure was reading speed with compre- 
hension questions asked as a check. Nolan found that 
differences exist between the reading speeds for type 
style and visual levels. Groups with better vision 
read faster than those with poorer vision. In every 
case 18 point type was read faster than 24 point type, 
but the differences were too small to be statistically 
significant. Visually handicapped students studied 
could read both sizes of type with equal speed. 
| Stanwix House, Inc. (Eakin, 1961) conducted a study 
in 1952 to investigate the effects of visual acuity, 
reading age, and type size on reading speed. Three 
hundred seventy-three subjects were divided into nine 


groups. The subjects were divided into three sections 
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according to near visual acuity 14/14 to 14/34, 14/35 

to 14/44, and 14/45 to 14/155. Each section was divided 
into groups which read 12, 18, and 24 point type. A 
reading frame was used to keep the reading material 

14 inches from the eyes. The reading was oral with 

each test scored by the number of words read and the 
number of errors in the ten-minute testing period. An 
analysis of the results indicate that there is a signifi- 
cant increase in the number of partially sighted children 
who can see to read 24 point type at a reading distance 
of 14 inches when compared to the number who can see to 
read smaller type sizes. Reading was not any more 
accurate for one type size than for any other. 

Mueller (1962) studied the effects of illustration 
size on the test performance of visually limited child- 
ren. The subjects were 39 children, ages 8-16, with 
visual acuity 20/70 to 10/200. Subjects were admin- 
istered the Peabody Picture Vocabulary Test, Forms A 
and B, one with the regular illustration size, 5 x 7, 
and the other with 8-1/2 x 11 illustrations, with two or 
three weeks between administrations. An earlier study 
had determined that plate size had no effect on the test 
performance of normally sighted children of preschool 
ages. Mueller found that subjects with 20/70 vision 
did not do significantly better with the larger plates. 
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The children with 20/200-10/200 vision did significantly 
better with the larger illustrations. 

Birch (1966) investigated school achievement of 
partially sighted students and the effect of type size 
on reading in visually handicapped children. One 
thousand, eighty four partially sighted fifth and sixth 
grade students in 16 states participated in this study. 
The number of students who took four or five forms of the 
Metropolitan Achievement Test was 903. The MAT was ad- 
ministered to each subject in five type sizes over a 
four month period with a correction factor used to 
equate scores from the different times of administra- 
tion. The type sizes were 12, 15, 18, 21, and 24 point 
type. 

Approximately four out of ten (43.4 percent) 
pencil ly seeing children seem to need rather 
arge type (21 and 24 point) in order to read 
most effectively. Another four out of ten 
(41.0 percent) can read much smaller type 
sizes (12 and 15 point) best. Neither of the 
two groups (eight out of ten or 84.4 percent) 
is best suited by 18 point type. The most 
general finding seems to be that no one of the 
type sizes can be considered superior to others 
with respect to optimum accommodation of 
pete y seeing children in performing school- 
ike reading tasks (Birch, 1966, p. 71). 
These tests were used to determine the best type size 
for each child. The measure of school achievement was 
the Stanford Achievement Test, Form W, administered 
under timed and untimed conditions. Five hundred 


thirty-two nonhandicapped fifth and sixth grade students 
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32 
took the Stanford Achievement Test under the same 
conditions. The researchers found that partially 
sighted students do demonstrate their achievement more 
adequately under conditions which reduce time pressure. 
However, under the most favorable conditions partially 
sighted sixth grade students earned achievement test 
scores whose median was one full grade below sixth 
grade children in general. The researchers concluded 
there is no general relationship between reading speed 
and comprehension and type size among partially sighted 
children. Reading speed and comprehension and visual 
acuity are not related in partially sighted children. 
Type size, achievement, and reading distance show no 
general relationship among partially sighted children. 

Shaw (1969) investigated the effect on legibility 
of variations in type face, type weight or boldness, 
type size and type spacing, inter letter, inter word, 
and inter line. The type faces used were Plantin, a 
serif type, and Gill Sans, a san serif type. Medium 
and bold weights of each type face were used. The type 
sizes were 12, 14, 16, 18, 20 and 24 point. Four com- 
binations of inter letter, inter word and inter line 
spacing were used. The objective was to determine the 
relative importance of the four factors rather than to 
establish absolute levels for optimal legibility for 
each factor. The criteria measured were: reading time, 


errors made, and visibility as determined by the visual 
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threshold of each subject, or the smallest print he 
could see to read. In addition the children were asked 
which print passage they preferred. The several 
variations of the typographical factors tested produced 
32 different print combinations. Each subject read 
four print passages in the two print sizes nearest his 
visual threshold. For adults an increase in size pro- 
duced 16 percent improvement in reading performance, 
increase in weight achieved nine percent improvement 
(although these two factors interacted to the extent 
that an increase in size of a light type improved 
reading performance more than the same size increase 
of a bold type) a change from a serif face (Plantin) to 
a sans serif face (Gill Sans) improved reading perfor- 
mance by four percent. The total effect of changing 
from the worst to the best type was an improvement of 
35 percent. For children, size of type was the only 
factor found to be statistically significant; there was 
a five percent improvement in reading performance with 
increase in size. There was no correlation between per- 
sonal subjective judgment and objective reading perfor- 
mance and no consistency in type preference from child 
to child. 

The results with children indicate that although 

Behe 4,4 ote slo aaiclcabovelivttut lower 


limit, weight becomes the most important factor 
(Shaw, 1969, p. 60). 
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An unexpected result was the finding that variations 
tested apparently made so little difference in legibility. 
Fifteen percent of the total variance in performance of 
the adult readers was due to difference in typography, 
and five percent in the case of children. 

Sykes (1971) sought a more objective determination 
as to whether standard print is, in general, equally or 
more effective than large print in determining reading 
ability. Forty-one visually impaired students ages 13 
years 3 months to 20 years 11 months enrolled in grades 
8-12 at the Michigan School for the Blind, participated 
in the study. Visual acuities ranged from 20/60 to 
20/900. Two forms of a reading test were administered 
in standard print (10 point type) and in 18 point type. 
Each student took the test twice, once in standard 
print and once in large print. The subjects read 
silently and gave their answers orally. Measures ob- 
tained were: reading speed, reading distance, and a 
measure of fatigue--a five-minute count of involuntary 
eye-blink rate taken after twenty minutes of reading. 
The subject was also asked which print size he preferred. 

Because of difficulties in recording eye-blink data 
the scores of thirteen of the 34 subjects used in the 
analysis of variance were estimated at the means of 
their groups. There were no significant differences be- 


tween performances in the two print sizes on measures 
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of comprehension and reading speed. Therefore, Sykes 
concluded that standard print, while no better, was as 
effective as large print in facilitating speed of 
reading and comprehension. Legally blind subjects 
showed no difference in fatigue between standard print 
and large print. Partially sighted subjects who were 
not legally blind showed less fatigue when reading 
large print as compared to standard print. The subjec- 
tive choice of preferred print size was of no relation- 


ship to performance in use of the size chosen. 


Errors in Oral Reading 

Three recent studies have examined the oral read- 
ing error patterns of normally sighted students at 
grade levels ranging from first grade through junior 
high school. Weber (1970) categorized the reading 
errors of 21 first grade students into substitutions, 
omissions, insertions, and scrambles or reversals. Sub- 
stitutions comprised 80 percent of the total errors made. 
In a survey of the literature, Weber (1968) found that 
research agreed that substitution of a different word 
for the stimulus word consistently outnumbers other 
kinds of errors at all ages. Using 69 subjects in grades 
4, 5, and 6, Christenson (1969) examined the oral reading 
errors of intermediate grade children at their indepen- 
dent, instructional, and frustration reading levels. His 


classifications of errors were: omission, substitution, 
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addition, refusal, repetition, reversal, and gross mis- 
pronunciation. Both omissions and additions included 
parts of words as well as whole words. In the present 
study only whole words are included in those two cate- 
gories. He found that repetition errors were more fre- 
quent at the independent reading level, whereas mis- 
pronunciation, refusal and substitution errors were 
most frequent at the frustration reading level. The 
errors in oral reading of poor readers in junior high 
school were classified by Mullen (1971). The percent- 
ages of errors were: assists (words pronounced by the 
examiner in the present study), five percent; omissions, 
12 percent; insertions, seven percent; mispronunciations 
(substitution and mispronunciation in the present study), 
41 percent; hesitations, 12 percent; and regressions, 

25 percent. 

Bateman (1963) examined the reading of partially 
sighted children including their reading errors. Four 
individual reading tests were administered to 39 fourth 
grade students, 40 third grade students, and 17 second 
grade students, all partially sighted. These tests 
were administered in standard editions with strict ad- 
herence to the standard time limits. (The general 
practice is to allow time-and-a-half for partially 
sighted students on achievement tests.) Reading errors 


were classified: vowel, consonant, reversal, addition 
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of sound, omission of sound, substitution, repetition, 
addition of word, omission of word, or word refused 

or aided per 500 words read. These proportionate error 
scores were then converted to a standard score according 
to the overall average reading grade. The mean standard 
scores for each type of error were: faulty vowels +1.11, 
faulty consonants +.50, reversals -.01, addition of 
sounds +.29, omission of sounds +.89, substitution of 
words +.19, repetitions -.63, addition of words -.81, 
omission of words +.12, words aided or refused +.89, and 
total errors +.98. In relation to the standardization 
group the partially sighted students made more vowel, 
consonant, sound omission, words aided and refused, and 
total errors, while they made fewer errors in addition 
of words and repetitions and did not differ in number 

of reversals, additions of sounds, substitutions of 
words, or omissions of words. The partially sighted 
group made more vowel errors than any other type error-- 
this being the only error type for which the group mean 


standard score exceeded + 1.0. 


Rate and Accuracy for Partially Sighted 
Bateman (1963) administered an enlarged form (size 


unspecified) of the Gates Survey Speed and Accuracy Test 
to 34 fourth grade students and 12 third grade students. 
These students’ scores were compared to the norms devel- 


oped on the standardization group of normally sighted 
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students using the standard edition. The average read- 
ing speed of the third grade partially sighted students 
was 2.2 months below the normally sighted standardiza- 
tion group, and for fourth grade partially sighted 
students the reading speed was 6.2 months below the 
standardization group. The partially sighted students 
using the enlarged form received higher accuracy scores 


than average. 


Place of the Present Study 
Studies of print size with normally sighted persons 


indicate that large typographical differences may be re- 
quired to produce measurable differences in legibility 
and that children appear to be less affected by change 
in type size than adults. Among normally sighted per- 
sons the optimum size type for children is apparently 
somewhat larger than that for adults. Short periods of 
time are adequate to demonstrate effects of typographi- 
cal factors on speed of reading. No satisfactory method 
of measuring visual fatigue has been developed. The 
present study will use two widely different sizes of 
_ type with leading and line width increased in proportion 
to the increase in type size, and type style held constant. 
The test instrument requires 30-40 minutes for administra- 
tion. No measure of fatigue is included. 

An historical review of the research on type size 
with partially sighted students indicates that once the 


sizes of type tested were brought down into the range of 
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sizes currently in common use, no one size has been shown 
to be significantly better than any other specific size 
for partially sighted students as a group. The Stanwix 
House study did find 24 point print significantly better. 
However, it used an artificial restraint of requiring . 
that the reading distance be 14 inches. Current prac- 
tice allows students to hold materials at any distance 
thereby increasing downward the sizes of print they can 
read. In fact, Shaw, who allowed reading at any distance, 
found that virtually all the children in her study could 
read 12 point type. The Shaw study which included a 
diagnostic feature of determining the sizes of type 
individually found size to be the most important typo- 
graphical factor tested. The size was not one specific 
size as compared to other specific sizes, but rather 
sizes near the smallest size an individual could read. 
All the studies reviewed for normally sighted adults and 
children and partially sighted seem to indicate that 
within a range of visual capability of the person, size 
does not have much effect. The present study compares 
the effect of type size on the reading performance of 
partially sighted students to the effect of type size 

on the reading performance of normally sighted students. 
From the studies reviewed, it is expected that regular 
print will be as effective as large print for both 


groups of students. 
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Studies of oral reading error patterns of normally 
sighted students at a variety of grade levels show that 
the most frequent error is substitution, which includes 
substitution and mispronunciation in the present study. 
Using a different classification of errors Bateman com- 
pared the oral reading errors of partially sighted 
children to the norms for the reading test and found | 
partially sighted students made more vowel errors. They 
also made slightly more sound omission, words aided and 
refused and total errors, and fewer errors in addition 
of words and repetitions. The present study analyzes 
reading errors of third and fourth grade students in the 
categories of substitutions, mispronunciations, words 
pronounced by the examiner, disregard of punctuation, 

' dnmsertions, hesitations, repetitions, and omissions. The 
analyses to be described herein gives the number of errors 
per thousand words read for each error type and total 
errors, for each group using regular print and large 
print, and percentages of each error type. Pearson prod- 
uct moment correlations and t tests are calculated for 
each error type in regular print to the same error type 

in large print for both partially sighted and normally 
sighted groups. In addition, a t test is calculated on 
the large print score minus the regular print score for 


each error type for partially sighted versus normally 


sighted. 
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Bateman administered a speed and accuracy test in 
enlarged form to partially sighted students and found 
the average reading speed of third graders 2.2 months 
below the normally sighted standardization group and 
fourth graders, 6.2 months below the standardization 
group. The partially sighted students using the en- 
larged form received higher accuracy scores than average. 
In the present study both normally sighted and parttally 
sighted students are tested using regular print and 
large print editions of a reading test. Reading rate 
and accuracy along with comprehension and eight specific 
kinds of errors are recorded. It is anticipated that 
the effects of print size will be similar for both groups 
of students. 

The studies reviewed have investigated the effect 
of print size on normally sighted persons or the effect 
on partially sighted persons. Bateman compared the 
reading of partially sighted students using only one 
print size for each factor to the norms established on 
normally sighted students. The present study compares 
the effect of change in print size on partially sighted 
students to the effect of this same change on normally 
sighted students. Regular print and large print tests 
will be administered to normally sighted as well as 
partially sighted third and fourth grade students. In 
- addition, the present investigation will measure the 
effect of print size on a wider range of factors (12 


in all) than any of the previous studies. 
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CHAPTER III 
PROCEDURE 


This chapter will examine the procedure of the 
present study. The method of obtaining the sample 
will be described along with a listing of the charac- 
teristics of the subjects. The choice of the test 
used as the instrument will be elaborated upon. The 
procedures followed in the testing situation and in 
the calculation of scores will be given along with the 
hypotheses and statistical tests used. 

An examination of the effect of print size on the 
reading performance of normally sighted and partially 
sighted third and fourth grade students was the pur- 
pose of this investigation. Subjects were given read- 
ing materials in both regular print and large print 
and their performance with the two print sizes was 


compared. 


Sample 
The sample consisted of 23 normally sighted and 


23 partially sighted third and fourth grade students 
enrolled in public schools of Massachusetts. The 


partially sighted subjects were all the third and 
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partially sighted students. Only a portion of the 
students whose vision is better than this definition 
were included in the group designated as normally 
sighted. In order to have two discrete groups, nor- 
mally sighted subjects were defined as having a visual 
acuity of 20/50 or better in the poorer eye with 
correction. Within the range under consideration 
visual acuities are recorded as 20/50, 20/60, and 20/70. 
Students with 20/60 acuity were excluded from both 
groups. In addition the partially sighted were defined 
in terms of the better eye and the normally sighted in 
terms of the poorer eye, so that there was no overlap 
between the two groups. 

The 23 normally sighted subjects were chosen at 
random from the students of the same grade level in the 
same regular classroom in which the visually handicapped 
student was enrolled, one for each partially sighted 
subject. Students receiving special education services 
were not included. The Snellen Test Chart (National 
Society for the Prevention of Blindness) administered 
by the examiner was used as a screening instrument for 
all the normally sighted subjects. Only students with 
a visual acuity of 20/50 or better in the poorer eye 
with correction were used as subjects in the present 


study. 


iveouvte bersgtay 
» Ve 
| et aolelyv seomw 


OTR sms a2 


; 7 asoatdue 
‘= se O2\0¥ 
i oli 
‘ooes ose eek? 
398 230s i: 
tsyaq eft solgibhe ie 
} bas eye satved ame a 
= 


‘st? OF , OVS TE200"q ods 26 
Aveta ous 
bettas «i fee 


sinesuge ef3 4 


sc" oxveenls 


‘tee 20% soo , beh Foden 


esiibe f[aloeeds paivisset S2neoyyE* 
" 

a (aeenbekl& to noftasverd & 

A - e 


Ws ihomyttesi gokneeteg. §. 48 berg Saw 
Z rw wag r 


oot @-<« 
( 4 = 
‘ mpe 7 


isiv etnshbota vied .a2estdve, 
ap = at Me a ® ae 
oy weze04 sii ot wetded 20.6 


7 


7 


46 


The characteristics of the subjects are given in 
Table 1 and Table 2. 

The visual acuity of the partially sighted sub- 
jects was obtained through the teacher of the visually 
handicapped from the school's eye reports. The most 
recent eye report on each subject was used with the 
exception of partially sighted subject #20. Im the 
case of this student the two available eye reports 
were examined in an effort to get a specific visual 
acuity. The most recent report listed "limited vision" 
and "minimal vision" for the right eye and no vision in 
the left eye. The report from October 1967 listed the 
right eye as hand movement at one foot and the left 
eye as counts fingers at 18 inches. The examination 
of the two records led to the determination that this 
subject was legally blind. In most cases the eye 
specialist reported the visual acuity of the right eye 
and left eye separately or of both eyes together rather 
than giving both measures. 

Eleven of the partially sighted and Biieven of the 
normally sighted subjects were third grade students. 
The remaining 12 in each group were fourth grade stu- 
dents. As determined by casual observation of the 
examiner, three normally sighted and two partially 


sighted subjects were Negroes. The remainder were 
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Table 1: Characteristics of Normally Sighted Subjects 


Visual Acuity 


OD os 
Subject Grade Age Sex Race (right) (left) 
Nl 4 10-2 F C 20/30 20/30 
N 2 4 11-0 F C 20/20 20/20 
N 3 3 8-10 F C 20/30 20/30 
N 4 3 9-2 M C 20/30 20/30 
N5 3 8-8 M C 20/20 20/30 
N 6 4 9-9 M C 20/30 20/30 
N7 4 9-10 M N 20/20 20/30 
N 8 4 9-6 F C 20/40 20/40 
N9 4 9-2 M C 20/30 20/20 
N10 3 8-3 F C 20/50 20/30 
N11 3 8-4 M C 20/20 20/20 
N12 4 10-3 F C 20/30 20/40 
N13 3 9-0 F C 20/30 20/40 
N14 4 9-8 M C 20/20 20/20 
N15 4 10-11 F N 20/30 20/20 
N16 3 9-3 M C 20/20 20/30 
N17 4 9-9 F C 20/30 20/20 
N18 3 9-3 M Cc 20/30 20/40 
N19 4 9-10 F Cc 20/20 20/30 
N20 4 9-10 F Cc 20/20 20/30 
N21 3 8-3 M N 20/30 20/40 
N22 3 9-2 F Cc 20/20 20/20 
N23 3 8-9 M C 20/30 20/20 
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Table 2: Characteristics of Partially Sighted Subjects 


Visual Acuity* 
OD OS OU Legally 
Subject Grade Age Sex Race (right) (left) (both) Blind 


Pl 4 10-3 F C  20/70-1 20/70-1 No 
P 2 4 9-6 F C_ 20/200 20/200 Yes 
P 3 3 9-8 M Cc 20/200 Yes 
P 4 3 8-5 F Cc 10/200 20/200 Yes 
P 5 3. 9-6 M C_ 20/300 20/200 Yes 
P 6 4 10-0 M Cc _ 12/200 12/200 Yes 
P 7 4 9-9 M C 20/300 Yes 
P 8 4 9-7 FC 20/70 20/70 No 
Pg 4 11-10 M Cc 20/100 No 
P10 3. 9-0 M C _ 10/400 20/400 Yes 
Pll 3. 85 F C_ 20/400 20/300 Yes 
P12 4 11-6 F C_ 20/100 20/100 No 
P13 3 9-5 F C _ 20/100 20/100 No 
P14 4 10-4 M Cc 20/70 20/70 No 
P15 4 9-10 F C 20/70 20/200 No 
P16 3 9-7 F C_ 20/200 20/300 Yes 
P17 4 9-10 M C 20/200 20/200 20/200 ‘Yes 
P18 3. 810 M Cc _ 20/70 20/70 No 
P19 4 10-3 F C 20/300 20/300 20/300 Yes 
P26 4 10-7 M C “a cin nil Yes 
P21 3 9-4 M N 20/200 Yes 
P22 3 9-8 M N 20/200 ‘Yes 
P23 3. 9-0 M Cc 20/200 Yes 


“The visual acuity was taken from school eye reports on the student. 
Typically the eye specialist reported either the visual acuity 

of the left eye and right eye separately or the acuity of the two 
eyes together, rather than giving both readings. 
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Caucasian. Among the normally sighted subjects, ll 
were male and 12 were female. The partially sighted 
subjects included 13 males and 10 females. Within the 
group of partially sighted subjects, 15 students were 
legally blind and eight had vision better than legal 
blindness. No record was made as to whether the 
partially sighted students had used large print in the 
past or present. Nor was any record of preference for 


print size made. 


Instrument 

This section will discuss the instrument used in 
the present study starting with the bases on which the 
instrument was chosen. The description of the test and 
its construction, procedures for establishing validity, 
reliability and equivalence of the two forms, and re- 
views of the test. The adaptation of the test for use 
in this investigation will be described and the influ- 
ence of the instrument chosen on the choice of subjects 
will be discussed. 

An oral reading task was chosen so that a record 
could be made of different types of errors. These 
records provided the data on patterns of errors under 
the various conditions of partial vision and normal 


vision and regular print and large print. A standardized 
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test was used to provide a structured unit of prac- 
tically workable size and a basis for comparison of 
scores. 

As was pointed out in Chapter I, teachers of par- 
tially sighted students do not currently have a diag- 
nostic tool to use in determining what print size a 
partially sighted student might best use. Previous 
research (Birch, 1966) has indicated that no one size 
of print is best for all or even a majority of par- 
tially sighted students. In addition, in the case of 
an individual student: one print size was not clearly 
better than another. The Birch study indicates that 
there is no one best answer to the question of what 
print size to use, but it does not provide the teacher 
of the partially sighted with guidelines for determining 
whether large print or regular print should be used by 
an individual partially sighted student. 

The present study was planned with the hope of 
developing a procedure which might offer guidance to a 
teacher of partially sighted students for choosing a 
print size. The experimenter was interested in devel- 
oping a procedure and evaluating its usefulness experi- 
mentally which could be used by the classroom teacher. 
Concern for a practical time allotment led to considera- 


tion of using only two sizes of type, one a regular 
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print and one a large print. The Birch study which 
used a continuum of print sizes, 12, 15, 18, 21, and 
24 point did not establish one superior print size. 
The present study used only two print sizes to provide 
discrete measures and to allow for a larger difference 
between variables. 

Print size is measured in points with the larger 
size print having the higher number of points. Eighteen 
point print is commonly used in the production of large 
print materials. Birch reports his findings relative 
to 18 point type. 

Approximately four of ten (43.3 percent) 

partially seeing children seem to need rather 

arge type (21 and 24 point) in order to read 

most effectively. Another four out of ten 

(41.0 percent) can read much smaller type 

sizes (12 and 15 point) best. Neither of the 

two groups (eight of ten or 84.4 percent) is 

best suited by 18 point type (Birch, 1966, 

p. 71). 
An examination of these results led to the conclusion 
that print either larger or smaller than 18 point would 
be more useful than 18 point. The smaller type sizes, 
12 and 15 point, exhibit very little difference from 
regular print, therefore the decision was to use a 
print larger than 18 point. Both 21 point and 24 point 
type are quite large. Although 21 point print is not 
commonly used with partially sighted students, it was 
chosen as the size for the present study because it was 


the smaller of the two very large sizes and therefore 


less bulky and unmanageable. It would also be a little 
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closer to the size of print most commonly available. 

The use of two print sizes necessitated finding an 
instrument which could provide measures on two equiva- 
lent forms of a reading test. The Gilmore Oral Reading 
Test provided such an instrument using the oral reading 
task. The test includes Form A and Form B. 

The Gilmore Oral Reading Test was developed to 
provide a means of analyzing the oral reading perfor- 
mance of pupils in grade one through eight. Each form 
of the test is comprised of 10 paragraphs of increasing 
difficulty which form a continuous story. Forms A and B 
each relate a different story. Three variables were 
considered in gradation of paragraphs. The vocabulary 
was graded by an increase in the number of words, use 
of words or appropriate and evenly increasing difficulty 

and through controlled use of polysyllabic words. Sen- 
| tence structure considered length of sentence and percent 
of complex sentences. Materials were planned within the 
experience and interest of pupils at the various grade 
levels. 

Comprehension was determined by five recall-type 
questions for each paragraph. Gilmore states further 

Since the material was carefully graded with 
respect to vocabulary difficulty, grammatical 
construction, and subject matter, it was assumed 
that comprehension of the paragraphs would 
thereby become more difficult and that the 
questions would thus differentiate readers of 


varying degrees of comprehension skill (Gilmore, 
1952, p. 3). 
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Validity was obtained from comparison of scores 


made by 24 fifth grade pupils on the Gilmore Oral Reading 


Test, Form A with Gray's Oral Reading Paragraphs and 
Durrell Analysis of Reading Difficulty. The Pearson 


product-moment correlations were: Gilmore-Gray, 
accuracy .77, rate .45; Gilmore-Durrell, accuracy .80, 
comprehension .59, and rate .50; and Gray-Durrell, 
accuracy .73, and rate .39. In reviewing the test, 
Duggins (1959) states, "The reviewer is of the opinion 
that the face validity of the test is so obvious that 
the scanty statistical evidence of validity should not 
be a deterent to its use” (p. 62). 

Another review is found in CSE Elementary School 
Test Evaluations (Hoepfner, 1970) which evaluates a 
variety of tests used in elementary schools. Tests for 
grades 1, 3, 5, and 6 are reported. The Gilmore Oral 
Reading Test is listed under Reading Mechanics (Oral 
Reading) for first and third grade. The ratings of the 
Gilmore test are identical for both grade listings. The 
Gilmore Oral Reading Test was rated the highest in 
measurement validities of the tests of oral reading in 
the third grade ratings, being the only test assigned a 
"good" rating. On normed technical excellence the 
Gilmore test was rated "poor" along with all other tests 
rated except the Wide Range Achievement Test, which re- 


ceived a "good" rating. The WRAT does not include reading 


, ee 
asdo enw TER 
sq ebotg ASS 
‘gasp dake 
; a - 
of to stevie 
‘Jalowe) 32Scenes 
-\, ete SORea a 
a } 2 a ,@é. = 
Lz 
ee Wer oe 


7 
. 


— 


<7 Pere (ee 
‘is §o waeleitar oe 
bivea Iaotz6i3agar 


‘2 .a) “eat e325 09 3am 
. vot sk wolves 
= #4 ian 
(Ofer , sentquekh) 4 ro ijsn0f 


vrezoemels ot beau aceeke 

rseqer one 3 tna (Ege 

of gaihea’ thay begekl of 1 2 

od2 .ebatg butts bas 2eukae 

si! ebatg Atod 262 Inotiasbh stm 


| \ . 
at yasdgit oft Secat ea teeT aothew 


o) ueloeyt Jeka to wined at:3e 
& SouGlean te09 ylao edz —_ 


= 


ee ees ss sss sss SsSSSSSSS.80.0S eee Ewe 


54 


in context, a feature which was desired for use in the 
present study. 

Alternate forms correlations for groups of second, 
fifth and seventh grade students indicate high relia- 
bility for accuracy (.89, .85, and .84) and lower re- 
liability for comprehension (.68, .67, and .52) and 
rate (.95, .72, and .59) particularly for students 
at higher grade levels. The Kuder-Richardson relia- 
bility coefficients for accuracy and comprehension for 
grades two, five, and seven show the same trends: 
accuracy, .88, .86, .89 and comprehension, .82, .78, 
and .78. The present study tests third and fourth 
grade students. 

To establish the equivalence of the two forms of 
the test, Forms A and B of the Gilmore Oral Reading Test 
were administered alternately within each grade, and the 
distribution of Metropolitan Paragraph Meaning standard 
scores compared for the pupils taking each form. The 
means and standard deviations of the two groups were 
almost identical at all grade levels. For all grades 
combined the means and standard deviations were: Form 
A, 178.73 and 40.05; Form B, 178.02 and 40.55. 

In order to keep the various factors of print, 
other than size, consistant for the two forms of the 


test the method of producing the test in large print was 
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to photograph the regular print edition and enlarge 
it to the prescribed size. An additional factor in 
favor of this method of reproduction was its easy 
availability to the teacher of partially sighted stu- 
dents. Should a teacher of the visually handicapped need 
a test in large print, the most readily available method 
of producing it would be this method. 

The regular edition of the Gilmore Oral Reading Test 
is printed in a variety of sizes corresponding to the 
changes in print sizes of reading materials provided for 
students at the grade levels of difficulty of each para- 
graph. When this material was photographed and enlarged 
the same gradation in sizes was present in the large 
print edition, only larger in each case. As a result the 
regular print edition included some print sizes which 
could be classified as large print, and neither form had 
an absolute size throughout the test. However, at each 
difficulty level the large print edition was larger than 
the regular print edition. This was justified because 
the regular print edition was indicative of the size 
print which would ordinarily be provided in regular print 
for a student reading at the difficulty level in each 
paragraph. A student who needed enlarged print at any 
point within the test could be theorized to need a 


correspondingly larger print. 
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The large print edition was reproduced so that the 
smallest print in the reading paragraphs was 21 point 
type. The largest print in the test, the first through 
third grade paragraphs, is approximately 24 points. 

This range of print sizes placed the large print edition 
of the test within the two print sizes which Birch (1966) 
found 43.4 percent of the children in his study needed. 
Figures 1 and 2 give samples of the print sizes of regu- 
lar print and large print editions of reading paragraphs 
at the first, fourth, and tenth grade levels. 

A range of two grade levels for subjects was chosen 
in order to obtain an adequately large number of subjects 
within a reasonable geographic area. Third and fourth 
grade students were chosen because this is the point in 
the school experience when the size of the print in text- 
books is commonly reduced. As a result students who have 
not previously needed enlarged materials may need them 
for the first time. In addition students who had not 
been identified as partially sighted first come to the 
attention of school authorities as partially sighted 
students, in part because of the reduction in print size. 
In a previous study using the Gilmore Oral Reading Test 
(Mullen, 1970), three of 29 students in an inner-city 
regular fourth grade classroom, tested at the beginning 
of the school year, scored at the seventh grade level 


of the Gilmore test. Since the present study included 
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57 
Figure 1: Samples of Print Sizes in the Regular 
Print Edition 


They play on the floor. 

The man is in the big chair. 

He is looking at the two boys. 
Mother is sitting in a chair, too. 


Size of Print in Paragraphs 1-3 


| picnic ground on the hill, and the valley below has 
a pretty little pond. The girls always enjoy 
watching the boys while they sail their tiny boats 
in the water. Mother and Father enjoy picnics 


Size of Print in Paragraphs 4-9 


pormally encoursged in secondary school through the 
department of social studies. The college curriculum 
provides opportunities for the extension ard deepening of 
this interest by giving students a historical perspective; 


Size of Print in Paragraph 10 
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Figure 2: Samples of Print Sizes in the Large 
Print Edition 


| ‘They play on the floor. | 
The man is in the big 
He is looking at the tw 


le pond. The girls always enjoy 
boys while they sail their tiny boats 
Mother and Father enjoy picnics 


Size of Print in Paragraphs 4-9 


encouraged in secondary school 
wnt of social studies. The colleg 
opportunities for the extension and 
rest by giving students a historical 


Size of Print in Paragraph 10 
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59 
students from a wide range of socio-economic areas 
tested later in the school year, this test was judged 
not to be difficult enough to use for differentiated 


scores with students at a higher grade level. 


Procedures 

The tests were administered in each subject's 
school. The location used for the testing was whatever 
was provided by the school. It varied from school to 
school. Among the locations provided were classrooms, 
offices, libraries, halls, auditoriums and gymnasiums. 
In each case the location provided a table or desk for 
the subject, adequate lighting, and relative quiet and 
freedom from interruptions. Often the location was that 
assigned to the teacher of the visually handicapped for 
instruction of the partially sighted student. In all 
but one school the normally sighted and partially sighted 
subjects were tested in the same location, so that each 
had an approximately equally suitable location. In 
three cases the partially sighted subject was tested in 
the morning and the normally sighted subject was tested 
in the afternoon. In all other cases the normally sighted 
subject and the partially sighted subject were both tested 
in the morning or both in the merorncert 

Administration of the Snellen Test Chart was a 


standard part of the testing situation for all normally 
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60 
sighted subjects. The Snellen Test was given in the 
same room in which the reading test was administrated 
in locations in which this room provided both good 
light for the chart and a 20 foot distance in which to 
test. When the testing room did not provide these con- 
ditions another location was found in the school which 
did provide them. 

In Massachusetts schools it is the policy to record 
pass or fail on the Massachusetts Vision Test on the 
child's school records, rather than to record a specific 
visual acuity. Using the Snellen Test Chart allowed the 
examiner to get a visual acuity reading on the normally 
_ sighted subjects. The Snellen Test Chart is a screening 
instrument when it is used by a lay person. Such testing 
is not recognized as being as accurate as that adminis- 
tered by an eye specialist. In addition, assessing the 
visual acuity of a legally blind child requires far 
greater sophistication than a lay person using a Snellen 
Test Chart. Fifteen of the partially sighted subjects 
were legally blind. Since admission to a program for the 
visually handicapped requires a report from an eye 
specialist which includes a visual acuity, these school 
records were ead to obtain the visual acuity for the 
partially sighted subjects. 

The tests were administered to each subject indi- 


vidually with both forms of the test given in one sitting. 
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61 
Each subject received Form A in regular print and Form 
B in large print. One test was given in its entirity 
before the second test was administered. The order of 
administration of the two forms was changed at random 
with the two subjects from the same regular classroom 
receiving the same order. 

Subjects were allowed to use any glasses or reading 
aids which they brought with them to the testing. They 
were not instructed to use any aids. It was assumed that 
they would come with any aid ordinarily used for reading 
when they were informed that they were to perform a read- 
ing task. One subject, partially sighted subject #19, 
used reading glasses to read the regular print test and 
her regular glasses to read the large print editions. 

No other subjects used reading aids. 

In instructional or independent reading settings 
a student is allowed to hold the reading materials at 
whatever distance from the eyes he chooses. This means 
that he can change the distance as the print size or 
other factors change, to provide the optimum conditions 
for all materials. In order to duplicate realistic 
reading conditions subjects were allowed to hold the 
test materials at any distance from the eyes they chose. 
No instructions were given to the subjects about holding 
the materials or reading distance. They were allowed to 


use the positions they naturally chose. The distances 
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62 
the subjects held the materials from the eyes varied 
from paragraph to paragraph for some subjects, as 
well as differing from subject to subject. No record 
was kept of the distances each subject held the materi- 
als from the eyes. | 

In order to allow subjects to become accustomed 
to large print, a practice story was given in large 
print before the large print edition of the test was 
administered. A similar practice story was given in 
regular print before the regular print edition of — 
Form A, so that the format of the two tests would be 
the same. Two stories were chosen from the 31 level 
of a reading test as the practice exercises. The 
standard edition was used with Form A and an enlarged 
copy produced by the same process as the large print 
edition of the Gilmore test was used with Form B. The 
examiner recorded the subject's errors during the read- 
ing of the practice exercise as was done in the actual 
test. Five comprehension questions were asked follow- 
ing the reading of the practice story and checked as 
in the test situation. 

The subjects were told, "I am going to give you two 
sets of stories to read. Before each set of stories is 
a practice story. Here is the practice story for the 
first set. I want you to read this story out loud and I 


will ask you some questions about it when you finish." 
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63 
After the practice exercise and before each form 
of the test was administered, the subject was shown the 
picture which accompanies each form of the standard 
edition of the test. The pictures are black and white 
line drawings of the characters in each form of the test. 


Paragraphs one and two are about the pictures. Paragraph 


‘three gives information which goes along with the picture, 


but which does not specifically relate to the action in 
the picture. The other paragraphs are unrelated to the 
picture. The pictures from the standard edition of the 
Gilmore Oral Reading Test were used for both the regular 
print and large print editions of the test. The picture 


is one drawing covering the entire page of the test 


3 booklet. The process by which the test was enlarged 


usually produces pictures of inferior quality. The 
pictures are often indistinct with the black in the 
picture being gray in the enlarged copy. This was true 
of the enlarged edition of the Gilmore Oral Reading Test. 
In addition the experimenter judged the picture, cover- 
ing an entire page, to be sufficiently large for the 
partially sighted subjects, and the pictures in the 
large print edition to be too large for them. The stu- 
dent was presented the picture and told, "Here is a 
picture of the family in the first set of stories. You 


will notice that there is a mother and a father, a boy 
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and a girl, and a dog and a cat. Can you tell me some- 
thing about what is happening in the picture?" 

The student's story or description of detail was 
accepted in whatever form or length it was given. If 
the student asked a question about the picture, it was 
answered. If the student gave incorrect information 
about the picuure, the misinformation was corrected. 
When the student finished his description, the picture 
was removed from sight. 

The Manual of Directions for the Gilmore Oral 
Reading Test (Gilmore, 1952, p. 7) directs the examiner 
to have a pupil start the test with that paragraph 
which is two paragraphs below the pupil's present grade 
level, unless the examiner knows that the pupil is a 
much poorer reader than the typical pupil for his grade. 
The teachers were not asked any questions about the 
students’ reading levels, so that the examiner had no 
prior information on which to determine the starting 
level. However, the pupil's performance in the reading 
of the practice story provided some information on which 
to determine the starting level. The examiner made a 
clinical decision in determining the starting level, 
based on the directions in the manual and the pupil's 
performance on the practice story. When the second form 
of the test was started, this clinical decision included 
information from the student's performance on the first 


form of the test. 
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The examiner turned the test book to the page with 
the paragraph of the appropriate difficulty level and 
handed it to the pupil saying, "Now read this paragraph 
and answer some questions when you finish." 

When the paragraph was finished the test book was 
taken from the pupil and placed on the table face down. 
Then the five comprehension questions for the paragraph 
were asked and the answers recorded. 

The Manual of Directions gives the following in- 
structions for establishing a basal level and ceiling 
level once the starting level has been determined. 

If the pupil makes more than two errors on this 
pereerarh drop back one paragraph; if he makes 
two or less errors, continue to the next hisher 
paragraph. The examiner should go back one 
the at a time until the point is reached 
at which the pupil makes no more than two errors 
on a paragraph. This is his basal level.... The 
examiner continues presenting the paragraphs in 
numerical order, omitting any that were read 
while establishing the basal, until the pupil 
reaches the paragraph on which he makes ten or 
more errors. This is his 'ceiling' level, and 
is the last paragraph to be read by the pupil 
(Gilmore, 1952, p. 7-8). 

As the pupil read each paragraph the examiner re- 
corded his errors on the pupil's Record Blank shown in 
the Appendix. The types of errors which were recorded 
are listed with the descriptive definition given by 
Gilmore (1952). "Substitutions--a sensible or real 
word substituted for the word in the paragraph" (p. 8). 
A substitution was marked by writing the word the pupil 


said over the word in the paragraph. "Mispronunciations-~-- 
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A nonsense word which may be produced by (1) false 
-accentuation; (2) wrong pronunciation of vowels or 
consonants; or (3) omission, addition, or insertion of 
one or more letters" (p. 8). A mispronunciation was 
marked by drawing a line through the mispronounced 
word. "Words pronounced by examiner--A word on which 
subject hesitates for 5 seconds" (p. 8). Two checks 
were made above the word pronounced by the examiner. 
“Disregard of punctuation--Failure to observe punctua- 
tion” (p. 9). An X was written above disregarded 
punctuation. "Insertions (including additions)--A 
word (or words) inserted at the beginning, in the middle, 
or at the end of a sentence or line of text" (p. 9). 
A caret mark was made at the place in which the inser- 
tion was made, with the word or words added written 
above. "Hesitations--A pause of at least two seconds 
before pronouncing a word" (p. 9). One check was made 
above the word on which the hesitation occured. . "Repeti- 
tions--A word, part of a word, or group of words repeated" 
(p. 9). A line was drawn under the repeated word or 
words. "Omissions--One or more words omitted" (p. 9). 
A circle was drawn around omitted words. 

The Manual of Directions gives these additional 
guidelines for counting errors. 

If the subject hesitates on a word for 2 


seconds, a check mark is placed above the word 
“to indicate a hesitation. If the word is 
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pronounced by the examiner, a second check 
mark is made above the word. This counts as 
one error--a ‘Words pronounced by Examiner' 
error. 

If a pupil hesitates and then makes a mis- 
pronunciation or substitution error, this is 
counted only as a mispronunciation (or substi- 
tution) error. 

Even if a pupil repeats a word, part of a 
word, or group of words several times, this is 
‘considered as only one error. If a pupil makes 
a mispronunciation or substitution error and 
then corrects himself immediately, do not count 
as a repetition error, but only as a mispronuncia- 
es) substitution) error (Gilmore, 1952, 
PP- o- 


Two errors were found which did not clearly meet the 
descriptions given by the author of the test. An in- 
version of two words was counted as one omission and 
one insertion. A word read syllable by syllable was 
marked as a hesitation. Each error was counted in one 
classification only. 

The scoring of the test followed the standard 
directions given in the Manual of Directions. These 
directions provided the following scores: accuracy, raw 
score and grade level; comprehension, raw score and 
grade level and rate in words per minute. 

The highest grade level score assigned for accuracy 
and comprehension is 9.8+. In order to perform the 
various calculations required, it was necessary to change 
this score to a specific numerical designation. Because 
it was not possible to determine the amount to which 
each 9.8+ score surpassed the next highest score of 9.8, 


each 9.8+ score was given the next step in grade level 
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of 9.9 for the purposes of calculation. 

A stop watch held inconspicuously was used to 
time each paragraph in seconds. The reading rate was 
calculated according to the instructions given in the 
Manual of Directions. The method of calculating the 
rate deviated for two subjects. The time was not re- 
corded on one paragraph in Form B for partially sighted 
subject #16. Therefore her rate score was interpolated 
from the two paragraphs for which the time was recorded. 
She was included among the subjects even with this error 
in test administration because the reading rate is only 
a small part of the total information gathered and 
independent of the other score calculations. Normally 
sighted subject #21 made multiple omissions of groups 
of words in paragraph 5 in Form B with a total of 17 
words omitted. Therefore 17 words were subtracted from 
the number of words read in paragraph 5 for the calcula- 
tion of his rate score. In other instances where only _ 
a few words were omitted, the standard number of words 
read were used in the calculation of words per minute. 

In addition to these regularly calculated scores 
the total of each type of error, and the total number 
of errors was tabulated. For the purposes of this tabu- 
lation errors were counted from all paragraphs read 
except the ceiling paragraph and those below the adjusted 


basal level. Excluding the ceiling paragraph parallels 
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the instructions for calculating the rate, in which 
the ceiling paragraph is omitted from the count of 
number of words read and seconds of reading time. The 
adjusted basal level and the exclusion of paragraphs 
below that level are explained in the following 
paragraphs. 

Because a clinical decision described earlier was 
used to determine the starting point of the test, in 
a number of instances the starting point in the test 
was too low, so that the subject read several paragraphs 
before he read up to a basal level. If the examiner had 
started above this point and came down to his basal 
level, the lower paragraphs would not have been read. 
This resulted in one or more paragraphs which could be 
called too easy for the subject. In order to get the 
ratio of number of errors to number of words read, from 
the same difficulty range for all students these para- 
graphs which were too easy were eliminated from the 
count of errors. Elimination of these paragraphs kept 
those subjects from having an unrealistically low ratio 
of errors to words read. 

The adjusted basal level was identified as the 
highest level at which no lower paragraph contained 
more than two errors. As a result of using this adjusted 
basal level 36 paragraphs containing 31 errors were 


eliminated from the tests of 22 subjects. This adjusted 
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basal level was used only in the calculations involving 
numbers and types of errors. It was not used in any of 
the scores for which scoring directions were given in 
the Manual of Directions. 

The number of words read varied from subject to 
subject resulting in units lacking a common basis for 
comparison. For calculation purposes the errors were 
recorded as a ratio of errors to number of words read. 
The figure was given in number of errors per thousand 
words read. This ratio was calculated for each error 
type and for the total number of errors for each form 


of the test on each subject. 


Hypotheses 
Six hypotheses examined a total of 64 questions 


about the effect of print size on the reading performance 
of normally sighted and partially sighted third and fourth 
grade students. The hypotheses are as follows: 

Hypothesis 1: For partially sighted subjects reading 
performance scores on the regular print test relate posi- 
tively to the same reading performance scores on the 
large print test. _ 

Hypothesis 2: There is no difference in the reading 
performance of partially sighted subjects on the regular 


print test and the large print test. 
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Hypothesis 3: For normally sighted subjects 
reading performance scores on the regular print test 
relate positively to the same reading performance 
scores on the large print test. 

Hypothesis 4: There is no difference in the read- 
ing performance of normally sighted subjects on the 
regular print test and the large print test. 

Hypothesis 5: There is no difference in the dif- 
ferences in reading performance of normally sighted and 
partially sighted subjects. The difference score is 
defined as the score on the large print test minus the 
score on the regular print test. 

For each of these hypotheses reading performance is 
defined as the score received on each of twelve factors 
measured: accuracy, comprehension, rate, substitutions, 
mispronunciations, words pronounced by the examiner, dis- 
regard of punctuation, insertions, hesitations, repetitions, 
omissions and total errors. 

Hypothesis 6: The proportions of normally. sighted 
subjects distributed into groups according to size and 
direction of difference between reading scores (regular 
print <¢ large print, regular print = large print, 
regular print > large print) is not different from those 
for partially sighted subjects. This hypothesis was 
tested on the four major factors: accuracy, comprehension, 


rate and total errors. 
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72 
Statistical Procedures 

The statistical procedures used in the present 
study are Pearson product moment correlation, t-test, 
repeated measures t-test, and chi square proportion 
analysis. 

The Pearson product moment correlation is used in 
the present study as a descriptor of the groups of 
subjects rather than as a predictive statistic for 
making applications beyond this sample. Hays (1963) 
states that when correlation is used as a descriptive 
statistic it is not necessary to make any assumptions 
about the form of the distribution, the variability of 
Y scores with X columns, or the true level of measurement 
represented by the scores. Based on this statement the 
necessity for meeting the usual assumptions underlying 
Pearson product moment correlations were not felt to be 
required in the present study. 

The two assumptions underlying the t-test are: a 
normal distribution in the population and equal popula- 
tion variances. Hays (1963) states that departure from 
normality makes less difference in a two-tailed, than 
in a one-tailed result. He further states, "By and large, 
however, this assumption of normal distribution in the 
populations may be violated almost with impunity provided 
sample size is not extremely small" (Hays, 1963, p. 322). 


evrbssorT!d [entsare 
-- 2 eee err see 


cova inoisetgase ot 


wpCoT4 o2 te | eIsn VT 


4 


* 
Six 93-2? sa wesenm 5936 


F 
.31l8y 
Per sad = dt 


78SD & 2 rpisa 3:1 867G.4 i 
| 
1sd3“e2:- S33e00 


liggs 


inl he 


ai 
, 
ee 
_—__— 
cer pee 


& ims efs anivixzenar anoitqrweaa ove 
stuccy Inupe bna aotosivqog ads ak ackagdivgae 
st eswtreqs) gard aetass (E00L) aga we 
neds .belle?-ow? 8 at aousse83tb eat D4: | 
,op7al doo yt" .gecess zedsewd oh sivas 
oi3 oi sotsedizsetd sacnaet So modaquaival 

i ae 


7 


r 


_ 
7 re ae ) ae 
. ” ; 


73 

Regarding homogeneity of population he recommends that 
when there is doubt of the homogeneity of population 
variances samples of the same size be used. The pres- 
ent study incorporates these safeguards. Two-tailed 
t-tests are used. The sample size of 23 in each 
group is not extremely small. Samples are the same size. 

In addition the use of the t-test requires that 
the observations be independent. In the case of the 
comparison of the partially sighted subjects with 
normally sighted subjects this is followed. The two 
t-tests which compare the same scores on the two forms 
of the reading test are not independent as they involve 
scores on repeated measures. For these two tests a 
repeated measures t-test is used which takes into 
account this necessary dependence in the observations. 

As a nonparametric technique the x2 test does not 
assume that the scores were drawn from a population dis- 
tributed in a certain way; it may be used with scores 
in nominal or ordinal scales as well as interval or 
ratio scales; and it can be used with small numbers. In 
the present investigation we are interested in finding 
out if the proportion of the two samples differ in any 
respect while using an ordinal scale for classifying 
the groups. Siegel's (1956) discussion of the use of 
the x? test as compared to other tests for two indepen- 


dent samples indicates that the X* test is among those 
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74 
recommended for use to determine if the two samples are 
from populations which differ in any respect, i.e., in 
location, or dispersion, or skewness, etc. The x2 test 
is suitable for data which are in nominal or stronger 
scales. A caution on interpretation of results of 
this test is given. If one rejects H, on the basis of 
the x? test "one can then assert that the two groups 
are from different populations but one cannot say in 
what specific ways the populations differ" (Siegel, 
1956, p. 158). Certain requirements for expected fre- 
quencies are placed on the X2 test. These requirements 
and their application to the specific data from the 


present study will be discussed in Chapter IV. 


Summary 
Twenty-three normally sighted and 23 partially 
sighted third and fourth grade students were subjects. 
Each subject was administered the Gilmore Oral Reading 
Test, Form A, in the regular print edition and Form B 
in a large print edition. The following scores were 
calculated of each form of the reading test: accuracy 
grade level, comprehension grade level, rate in words 
per minute and ratio of errors per thousand words read 
for each of eight types of errors and the total number 


of errors. 
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75 
The test instrument chosen for this study, the 


bases for its selection, and a discussion of the test 
itself were given. The procedures followed in the 
experimental setting and in scoring and tabulation of 
results were discussed. The statistical tests applied 
to the data were Pearson product moment correlations, 
t-tests, repeated measures t-tests, and chi square 


proportion analysis. 
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CHAPTER IV 
RESULTS OF THE STUDY 


The purpose of the present study was to determine 
the effect of print size on the reading performance 
of normally sighted and partially sighted third and 
fourth grade students. Twenty-three normally aranred! 
and 23 partially sighted public school students were 
administered the Gilmore Oral Reading Test in the regu- 
lar print edition and a large print edition. The means, 
standard deviations, minimum scores, maximum scores, 
and ranges for the twelve factors of interest are shown 
in the Appendix in Tables 14 through 25. The relation- 
ship of the accuracy and comprehension scores will be 
examined along with an analysis of the error patterns. 
The remainder of the chapter will present and discuss 
the results in relationship to the hypotheses introduced 
in Chapter III. 


Results of the Investigation 


Accuracy and comprehension grade levels were ex- 
amined for a comparison of these two scores for indi- 
viduals within each group. A summary of the relation- 
ship of these two scores for individuals within each 


treatment group may be seen in Table 3. An inspection 
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Table 3: Accuracy and Comprehension Scores Compared 
Within Each Treatment Group 


Group . Acc > Comp Acc = Comp Acc € Comp 


Regular Print 2 1 20 
Partially Sighted 

Large Print 6 1 16 

Regular Print 10 2 ll 


Normally Sighted 
Large Print 16 0 7 


78 
of this summary reveals that regardless of the print 
size used with partially sighted subjects the compre- 
hension score remained the higher of the two for most 
students. For normally sighted subjects each of the 
two scores was better for approximately the same number 
of subjects when using regular print. A noticeably 
larger group of normally sighted subjects scored higher 
on accuracy than comprehension when using large print. 

Errors in oral reading were tabulated on the basis 
of total number of errors and by eight categories of 
errors. These tabulations shown in the Appendix in 
Table 26 were calculated from the actual number of words 
read. It was found that 36 percent of the errors are 
substitutions. The second most common error is repeti- 
tion, which accounts for 20 percent of the total errors. 
For the total sample, mispronunciations is the third most 
common error, with 10 percent of the total errors. An 
analysis of the error patterns for the total sample and 
for each treatment group may be seen in Table 4. 

If large print is superior to regular print for 
partially sighted students we would expect partially 
sighted students to score higher on the large print 
test than on the regular print test. In addition those 
who score high on regular print would also be expected 


to score high on large print--with the large print 
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79 
Table 4: Percentage of Errors Categorized by Error Type 


for Each Treatment Group and Total Sample 


Partially Sighted Normally Sighted 


Total 
Error Type RP LP RP LP Sample 
Substitutions 45% 31% 34%, 33% 36% 
Mispronunciations 5% 107% 12% 9% 10% 
Words Pronounced 
by the Examiner 6% 47, 47, 3% 5% 
Disregard of 
Punctuation | 8% 8% 9% 8% 8% 
Insertions 47, 7% 4% 12% 7% 
Hesitations 7% 10% 7% 6% 7% 
Repetitions 18% 21% 22% 20% 20% 


Omissions 6% 7% 7% 7% 7% 
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scores being the higher of the two. Two hypotheses 
were proposed to verify this theory. 

Hypothesis 1: For partially sighted subjects read- 
ing performance scores on the regular print test relate 
positively to the same reading performance scores on the 
large print test. 

Hypothesis 2: There is no difference in the read- 
ing performance of partially sighted subjects on the 
Yegular print test and the large print test. A rejection 
of the hypothesis with a better performance score on 
the large print test would indicate that partially 
sighted subjects perform better using large print. A 
rejection of the hypothesis with a better performance 
score on the regular print test would indicate that 
partially sighted subjects perform better on the regular 
print test. 

Pearson product moment correlations were used to 
test Hypothesis 1 (Table 5). The correlation of accuracy 
in regular print to accuracy in large print is +.96 
(p €.001). For comprehension in regular print to con- 
prehension in large print the correlation for partially 
sighted subjects is +.70 ( ¢ .001). Scores on both 7 
accuracy and comprehension in regular print relate posi- 
tively to accuracy and comprehension scores in large 


print for partially sighted subjects. The correlation 
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Table 5: Pearson Correlation and Probability Values for 
Each Factor in Regular Print to the Same Factor 

in Large Print for Partially Sighted Subjects 


Reading Factor Correlation P-value 
Accuracy +.96 | €.001 
Comprehension +.70 €.001 
Rate +.68 <.001 
Substitutions +.75 <.001 
Mispronunciations +.04 n.s. 
Words Pronounced by 

the Examiner -.15 n.s. 
Disregard of Punctuation +.42 <.02 
Insertions | +.37 <.04 
Hesitations +.30 n.s. 
Repetitions +.42 €.02 
Omissions +.22 n.s. 


Total Errors +.60 €.002 
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82 
of rate in regular print to rate in large print for 
partially sighted subjects is +.68 (p<.001). The same 
subjects score high on rate in both regular print and 
large print. 

When error scores are the variables of interest, a 
similar but less pronounced pattern is observed. Posi- 
tive correlations are found for each of the following 
error types in regular print to the same factor in large 
print: substitutions +.75 (p¢.001), disregard of punc- 
tuation +.42 (p€.02), insertions +.37 (p<.04), repeti- 
tions +.42 (p ¢.02), and total errors 1.60 (p <.002). 
Among partially sighted subjects for each of these error 
types subjects who made many of one type of error in 
regular print also made. many of the same type errors in 
large print. 

However r's for mispronunciations, words pronounced 
by the examiner, and repetitions for the two print sizes 
are all of low magnitude. None have a probability of 
occurence by chance less than .05. 

Hypothesis 2 was tested with repeated measures 
t-tests comparing the regular print score for each factor 
to the large print score on the same factor for partially 
sighted subjects (Table 6). The mean grade level of 
accuracy for partially sighted subjects is 4.265 in regu- 
lar print and 4.652 in large print (p <.001). The 
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Table 6: Means, Standard Deviations, t-Values, and Probability 
Values for t-Tests on Regular Print Versus Large Print 


Scores for Partially Sighted Subjects 


Regular Large 
Print Print 
Reading Factor Mean SD Mean SD t value p value 
Accuracy 
(grade level) 4.265 1.534 4.652 1.639 -3.95 < 001 
Comprehension 
(grade level) 5.483 2.119 5.365 2.242 33 N.S. 
Rate (w.p.m.) 101.48 21.09 93.39 28.54 1.85 n.8. 
Substitutions 24.96 17.06 22.96 18.54 -76 N.8. 
Mispronunciations 1.56 3.14 4.35 5.87 -2.04 2.05 
Words Pronounced 
by the Examiner 1.74 4.01 1.74 3.60 0.0 n.8s. 
Disregard of 
Punctuation 3.96 6.06 5.87 7.58 -1.23 n.8. 
Hesitations 5.30 10.53 6.74 8.69 -.60 n.8. 
Repetitions 10.17 8.27. 12.61 9.01 -1.25 n.8. 


Total Errors 52.48 17.07 65.39 30.96 -2.50 £.02 
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hypothesis is rejected. In this instance the scores 
are significantly better in large print. However, for 
partially sighted subjects the mean grade level for 
comprehension of 5.483 in regular print and 5.365 in 
large print does not differ markedly. A regular print 
mean score of 101.48 words per minute for partially 
sighted subjects is not significantly different from a 
mean score of 93.39 words per minute in large print. 

Only two of the nine error scores show difference 
“with a probability less than .05. The mean ratio of 
mispronunciations in regular print is 1.56 and in large 
print 4.35 (p<.05). For total errors the mean score 
in regular print is 52.48 and 65.39 in large print 
(p<.02). Regular print with the lower ratio of mis- 
pronunciations and total errors was better for the 
partially sighted subjects. 

The other error score differences are too small to 
be of significance. These are: substitutions, words 
pronounced by the examiner, disregard of punctuation, 
insertions, hesitations, repetitions, and omissions. 

In order to compare the effects of print size on 
normally sighted students with these effects on partially 
sighted students the scores for normally sighted subjects 


were tested by the same hypotheses. 
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Hypothesis 3: For normally sighted subjects 
reading performance scores on the regular print test 
relate positively to the same reading performance 
scores on the large print test. This hypothesis was 
tested by calculating Pearson correlations for each 
factor of reading performance measured on the regular 
print test to the same factor on the large print test 
for normally sighted subjects (Table 7). 

Hypothesis 4: There is no difference in the read- 
ing performance of normally sighted subjects on the 
regular print test and the large print test. 

| The correlation of accuracy grade level scores in 
regular print to accuracy scores in large print for 
normally sighted subjects is +.82 (p ¢.001). Compre- 
hension grade level scores in regular print correlate 
with comprehension scores in large print +.54 (p <.005). 
Normally sighted subjects who score high on accuracy 
and comprehension in regular print also score high on 
accuracy and comprehension in large print. For normally 
sighted subjects the rate in words per minute in regular 
print correlates +.54 with rate in large print (p<¢.03). 
Normally sighted subjects with the higher rate of reading 
in regular print are also the ones with the higher rate 


of reading in large print. 
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Table 7: Pearson Correlation and Probability Values 
for Each Factor in Regular Print to the 
Same Factor in Large Print for Normally 


Sighted Subjects 


Reading Factor Correlation P-value 
Accuracy +. 86 €.001 
Comprehension +.54-. Z.005 
Rate +. 39 <.03 

Substitutions +.52 <.006 
Mispronunciations +.34 <.05 

haeEkaninee 2 +.71 <.001 
Disregard of Punctuation -.02 n.8. 
Insertions +.02 n.s. 
Hesitations -.05 n.s. 
Repetitions +.53 €.005 
Omissions +.12 n.s. 


Total Errors +.55 €.004 
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A similar pattern is observed in the error patterns. 
Positive correlations are found for five error types in 
regular print to the same error types in large print: 
substitutions +.52 (p< .006), mispronunciations +.34 
(p <.05), words pronounced by the examiner +.71 (p <.001), 
repetitions +.53 (p<.005), and total errors +.55 
(p <.004). | 

Correlations for four error types: disregard of 
punctuation, insertions, hesitations, and omissions are 
too small to have a probability of occurrence by chance 
less than .05. 

For both partially sighted and normally sighted 
subjects, eight of the 12 factors show a positive re- 
lationship between the regular print test and the large 
print test. This indicates that for both groups of 
students the subjects who score high on regular print 
also score high on large print. Two of the four factors 
which fail to show a positive relationship, hesitations 
and omissions, are common to both partially sighted and 
normally sighted subjects. For partially sighted sub- 
jects, mispronunciations and words pronounced by the 
examiner do not relate positively. Disregard of punc- 
tuation and insertions do not show correlations for 
normally sighted subjects. 

Repeated measures t-tests comparing the regular 


print score on each factor to the large print score on 
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the same factor were calculated for normally sighted 
subjects to test hypothesis 4 (Table 8). The mean grade 
level accuracy score for normally sighted subjects using 
regular print is 4.752 and 5.235 using large print 
(p <.003). The mean scores on the two tests are signifi- 
cantly different with the large print test producing the 
better results. The mean grade level comprehension 
scores of 4.891 and 4.883 are the same for both regular 
print and large print. The mean rate in words per 
minute for normally sighted students is not markedly 
different with 115.04 in regular print and 110.87 in 
large print. 

One error type, insertions, differed in regular 
print and large print with mean error ratio scores of 
2.17 and 7.13 (p <.003). 

No other error scores are markedly different. 

These include: substitutions, mispronunciations, words 
pronounced by the examiner, disregard of punctuation, 
hesitations, repetitions, omissions, and total errors. 

On two factors, accuracy and insertions, the reading 
performance scores of normally sighted subjects in regu- 
lar print are different from the large print scores. 

The large print test produced better results for accuracy 
and the regular print test produced fewer insertions. 

Perhaps of greatest interest is whether or not the 


use of large print made a positive difference in the case 
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Table 8: Means, Standard Deviations, t-Values, and Probability 
Values for t-Tests on Regular Print versus Large Print 
Scores for Normally Sighted Subjects 


Regular Large 
Print Print 
Reading Factor Mean SD Mean SD t value p value 
Accuracy 4.752 1.250 5.235 1.337 -3.36  <.003 
Comprehension 4.891 1.713 4.883 2.004 FO2ene nia: 
Rate | 1115.04 20.76 110.87 14.23 1.00 n.8. 
Substitutions 20.91 16.03 17.74 13.84 1.03 n.s. 
Mispronunciations 3.96 5.47 4.17 4.49 -.18 n.8s. 
Words Pronounced | 
by the Examiner 2.83 3.53 3.26 5.02 -.32 N.S. 
Disregard of 
Punctuation 5.17 6.66 4.09 4.05 - 66 n.8. 
Insertions Zole 3.10 7.13 6.48 -3.34 £.003 
Hesitations 2.96 3.60 2.30 3.69 sao n.8. 
Repetitions 11.48 1C€.38 10.96 8.63 °27 n.8. 
Omissions 3.22 4.35 3.09 5.01 -10 N.8. 


Total Errors 51.30 15.05 50.26 16.84 33 n.s. 
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of individual students, whether partially sighted or 
normally sighted. In order to examine this, a differ- 
ence score of the large print score minus the regular 
print score was calculated for each subject on each 
factor measured. Tables 27 and 28 in the Appendix in- 
clude the difference scores for each of the subjects. 
In interpreting the difference scores it should be noted 
that the direction of difference indicating a better 
score on the large print test changes as the scale of 
measurement changes for the various factors. For 
accuracy, comprehension, and rate a plus difference 
score indicates a better score on the large print test. 
However, the other factors are measures of errors per 
thousand words read. For these factors the lower number 
of errors constitutes the better score. For all these 
factors - minus difference score indicates a better 
score on the large print test. 

Hypothesis 5 states there is no difference in the 
differences in reading performance of normally sighted 
and partially sighted subjects. A t-test of the dif- 
ference scores for partially sighted subjects compared 
to the difference scores for normally sighted subjects 
was used to test this hypothesis (Table 9). 

The mean difference score for accuracy of .387 for 


partially sighted subjects and .483 for normally sighted 
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Table 9: Means, Standard Deviations, t-Values and Probability 
Values for t-Tests on Large Print Minus Regular Print 
Scores for Each Factor Measured for Partially Sighted 
versus Noramlly Sighted Subjects 


Partially Normally 
Sighted Sighted 

Reading Factor Mean SD Mean SD t value p value 
Accuracy 

(grade level) -387 .469 .483 #.688 -.55 N.8. 
Comprehension 

(grade level) -.117 1.688 -.009 1.808 -.21 n.8. 
Rate (w.p.m.) -8.09 20.99 -4.17 20.02 -.65 N.S. 
Substitutions -2.00 12.58 -3.17 14.74 029 N.S. 
Mispronunciations 2.78 6.54 e422 ©6—639276 1.41 Nl. 8. 
Words Pronounced 

by the Examiner -43 6.56 0.0 2.92 229 N.S. 
Disregard of 

Punctuation 1.91 7.46 -1.09 7.88 1.33 N.8- 
Hesitations 1.43 11.43 -.65 3.27 -80 N.S. 
Omissions 1.74 6.80 -.13 6.22 97 neS. 


Total Errors 12.91 24.76 =-1.04 15.22 2.30 ~€ .03 
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subjects is not different. For partially sighted sub- 
jects the mean difference score for comprehension of 
-.117 is not different from -.009 for normally sighted 
subjects. The mean difference for rate in words per 
minute of -8.09 for partially sighted subjects does 
not markedly differ from -4.17 for normally sighted 
subjects. In no case is there a marked difference be- 
tween the difference scores of partially sighted sub- 
jects and normally sighted subjects for accuracy, com- 
prehension or rate. 

For one factor, total errors, the differences be- 
tween large print and regular print are different for 
normally sighted and partially sighted subjects (p<.03). 
The partially sighted subjects have a mean difference 
of 12.91 more errors in large print while the normally 
sighted subjects have a mean difference of 1.04 more © 
errors in regular print. . 

For eight of the nine error types the differences 
between large print and regular print scores are not 
different for partially sighted and normally sighted 
subjects. These factors are: substitutions, mispronun- 
ciations, words pronounced by the examiner, disregard 
of punctuation, insertions, hesitations, repetitions, 
and omissions. 

These findings indicate that for most factors of 


reading performance the effect of changing the print 


Ba 


talteve talnget 


& 
2egteltib ed? e4qy3 vorss ania eds 2e Jagke 


svatltlb neem one 


tog 6. veges? ano 


et esorss svom & 


tits sor ak 


ethib sow af | 
=35 


esas to nog 


brs 2N29¢ agzal, 


evad stoutdya. 


eetenan taive. zefugss bre SHEER o9gtas 


bsa: 


bzagesukb sectmaxe od 5 


fata yllamvon bra Besaigia. etteivene 302) 
-apaougeta .swoljusisedue saga eregoa or 


93 
size does not produce different effects for partially 
sighted and normally sighted subjects. 

Hypothesis 6: The proportions of normally sighted 
subjects distributed into groups according to size and 
direction of difference between reading scores (regular 
print <large print, regular print = large print, and 
regular print > large print) is not different from those 
for partially sighted subjects. x2 proportion analysis 
compared the proportions of the two groups of subjects 
on four factors: accuracy, comprehension, rate and total 
error ratio. In instructional practice a difference of 
only one month between the two scores, better in large 
print or better in regular print, would not be sufficient 
to justify consideration of a change in instructional 
practice. Therefore the classification, regular print = 
large print, was constructed to include a range of scores 
of plus or minus half a year. 

When the accuracy scores were classified into regu- 
lar print ¢large print, regular print = large print, and 
regular print > large print the resulting distribution 
had an expected frequency less than one in two cells. 
Siegel (1956) recommends when any cell has an expected 
frequency of less than one that adjacent categories be 
combined in order to increase the expected frequencies. 
In this case the combining of adjacent categories did 


not provide meaningful data, so a different classifica- 
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tion was used. The scores were divided into regular 
print < large print and regular print >? large print 
with the zero, or regular print exactly equals large 
print, scores eliminated. This classification provided 
an appropriate 2 x 2 table (Table 10). The proportions 
of normally sighted subjects distributed into groups 
according to size and direction of difference between 
reading accuracy scores is not different from those for 
partially sighted subjects. 

A similar finding applies to the reading comprehen- 
sion scores. The proportions of normally sighted subjects 
distributed into groups according to size and direction 
of difference between reading comprehension scores (regu- 
lar print 2 large print, regular print = large print, 
regular print > large print) is not different from those 
for partially sighted subjects (Table 11). 

An examination of the average oral reading rates 
of the standardization population for the Gilmore Oral 
Reading Test by grades (Gilmore, 1952, p. 5) shows that 
the average increase in rate per grade is approximately 
30 words per minute. Following the plan of including a 
range of plus or minus half a year in the category regu- 
lar print = large print, this category was designated as 
*15 words per minute. Table 12 gives the observed fre- 


quencies for size and direction of difference between 
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Table 10: Observed Frequencies of Subjects Distributed 
into Groups According to Size and Direction 


of Difference Between Accuracy Scores 


A < B* A > B* 
Normally. Sighted 16 5 


x2 = .04 n.s. 


* 
A represents Regular Print 


B represents Large Print 
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Table 11: Observed Frequencies of Subjects Distributed 
into Groups According to Size and Direction 


of Difference Between Comprehension Scores 


AZBY A+1.0 BY A>B* 


Partially Sighted 


Normally Sighted 


* 
A represents Regular Print 


B represents Large Print 
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Table 12: Observed Frequencies of Subjects Distributed 
into Groups According to Size and Direction 


of Difference Between Rate Scores 


Partially Sighted 


Normally Sighted 


# 
A represents Regular Print 


B represents Large Print 


Ne a Gyih vil 


——— 


botdgl® etna 


98 
reading rate scores. The x2 for the distribution of 
size and direction of difference between reading rate 
scores was 1.5 (n.s.). 

The Gilmore Oral Reading Test does not give grade 
level equivalents for errors in oral reading, so that 
the plan for designating the categories using plus or 
minus half a year for the regular print = large print 
category was not possible. Instead the distribution of 
the normally sighted subjects was used to designate 
the categories with the range in the regular print = 
large print category being plus or minus one standard 
deviation of the normally sighted subjects. Table 13 
shows the observed frequencies in these categories. The 
proportions of normally sighted subjects distributed in- 
to groups according to size and direction of difference 
between errors in oral reading scores (regular print & 
large print, regular print = large print, regular print > 
large print) is not different from those for partially 
sighted subjects. 

For all four factors examined: accuracy, compre- 
hension, rate and total errors, the proportions falling 
into the various categories determined by size and 
direction of difference are not different for normally 


sighted and partially sighted subjects. 
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Table 13: Observed Frequencies of Subjects Distributed 
into Groups According to Size and Direction 
of Difference Between Total Error Ratio 


Scores 


Partially Sighted 


Normally Sighted 


* 
A represents Regular Print 


B represents Large Print 
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Summary 

An examination of the relative scores on accuracy ~« 
and comprehension grade levels within each group reveal 
that partially sighted subjects score higher on compre- 
hension than accuracy regardless of the print size used. 
For normally sighted subjects there is some change in 
the relationship of accuracy and comprehension scores 
for the regular print and large print tests. In both 
cases fewer normally sighted subjects than partially 
sighted subjects scored higher in comprehension than 
accuracy. 

An analysis of oral reading error patterns for the 
total sample found 36 percent of the errors made are 
substitutions, 20 percent are repetitions, and 10 per- 
cent are mispronunciations. The category having the 
fewest errors in words pronounced by the examiner, with 
five percent of the errors. 

Among partially sighted subjects a Pearson product 
moment correlation of each factor measured using the 
regular print test with the same factor on the large print 
test found the following factors to be positively related: 
accuracy, comprehension, rate, substitutions, disregard 
of punctuation, insertions, repetitions, and total error 
ratio. Four factors, mispronunciations, words pronounced 
by the examiner, hesitations, and omissions are not re- 


lated. 
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A repeated measures t-test comparing the regular 
print and large print test scores of partially sighted 
subjects found three factors: accuracy, mispronunciations 
and total error ratio, to be different on the two tests. 
Accuracy is better using the large print test; the regu- 
lar print test produced fewer mispronunciations and 
total errors. The other factors measured show no dif- 
ferences: comprehension, rate, substitutions, words 
pronounced by the examiner, disregard of punctuation, 
insertions, hesitations, repetitions and omissions. 

A Pearson product moment correlation of each factor 
using regular print to the same factor in large print 
was calculated for normally sighted subjects. A positive 
correlation was found for the following factors: accuracy, 
comprehension, rate, substitutions, mispronunciations, 
words pronounced by the examiner, repetitions, and total 
error ratio. Four factors are not related: disregard of 
punctuation, insertions, hesitations, and omissions. 

The performance of normally sighted subjects on the 
regular print test and the large print test were compared 
using a repeated measures t-test. Mean scores on the two 
tests are different for accuracy and insertions. The 
large print test produced better scores on accuracy, 
while the regular print test produced fewer insertions. 
There is no difference for the other factors measured: 


comprehension, rate, substitutions, mispronunciations, 
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words pronounced by the examiner, disregard of punctuation, 
hesitations, repetitions, omissions and total error 
ratio. 

Normally sighted subjects were compared to partially 
sighted subjects on difference scores (large print score 
minus regular print score) using t-tests. The groups 
differ on one factor only, total error ratio. The 
partially sighted subjects had a mean difference of 13 
more errors in large print while the normally sighted 
subjects had a mean difference of one more error using 
regular print. The two groups do not differ on differ- 
ences in any other factors: accuracy, comprehension, 
rate, substitutions, mispronunciations, words pronounced 
by the examiner, disregard of punctuation, insertions, 
hesitations, repetitions, and omissions. 

A chi square proportion analysis compared proportions 
of normally sighted subjects distributed into groups 
according to size and direction of differences between 
reading scores with these proportions for partially 
sighted subjects. The reading accuracy scores of the 
two groups were categorized as regular print < large 
print and regular print > large print. The distributions 
of the groups are not different. The comprehension, rate, 
and total error scores were categorized: regular print < 
large print, regular print = large print, regular print > 
_ large print. The normally sighted and partially sighted 
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subjects do not differ in the distribution of subjects 


into these categories. 


CHAPTER V 
SUMMARY AND RECOMMENDATIONS OF THE INVESTIGATOR 


The purpose of the present study was to investigate 
the effect of print size on the reading performance of 
normally sighted and partially sighted third and fourth 
grade students. Subjects were 23 normally sighted and 
23 partially sighted public school students. Each subject 
was administered the Gilmore Oral Reading Test, Form A 
in the regular print edition and Form B in a large print 
edition. Twelve factors of reading performance were 
measured: accuracy, comprehension, rate, substitutions, 
mispronunciations, words pronounced by the examiner, 
disregard of punctuation, insertions, hesitations, repe- 
titions, omissions, and total errors. 

Analysis of the data included Pearson product moment 
correlations for each factor in regular print to the same 
factor in large print for partially sighted and for 
normally sighted subjects, repeated measures t-tests of 
each factor in regular print to the same factor in large 
print for partially sighted and normally sighted subjects, 
t-tests of the large print minus regular print scores 
for each factor measured for partially sighted versus 
normally sighted subjects, and chi square proportion 
analysis comparing the proportions of normally sighted 


subjects categorized according to size and direction of 
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difference between reading scores to these proportions 
for partially sighted subjects on four factors: accuracy, 
comprehension, rate, and total error ratio. 

Six hypotheses examined a total of 64 questions about 
the effect of print size on the reading performance of 
normally sighted and partially sighted third and fourth 
grade students. The significant findings are enumerated 


and discussed below. 


Summary and Discussion 
For two thirds of the factors of reading performance 


tested the scores on the regular print edition relate 
positively to the scores on the same factor on the large 
print edition. This is true for both normally sighted 
and partially sighted subjects. 

For both normally sighted and partially sighted 
students accuracy scores are better using the large print 
edition. Partially sighted students made fewer mispro- 
nunciations and total errors as counted by errors per 
thousand words read, using the regular print edition. 
Normally sighted students made fewer insertions per 
thousand words read using regular print. 

The effect of the change in print size differs for 
normally sighted and partially sighted subjects only in 


the total error ratio. Partially sighted students have 
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a larger error ratio in large print whereas normally 
sighted subjects have a slightly lower error ratio in 
large print. When each group is classified according to 
size and direction of differences in scores of the same 
factor in large print and regular print, the proportions 
of subjects in the various classifications do not differ 
for the two groups. These two findings indicate that 
changing the print size does not affect partially sighted 
students differently than it affects normally sighted 
students. 

The significant findings seem to be contradictory. 
For both normally sighted and partially sighted subjects 
accuracy scores are better using large print, but for 
partially sighted subjects the total error ratio, which 
can also be interpreted as a measure of accuracy, is 
better using regular print. 

One possible explanation of this contradiction is 
that these findings occurred by chance. However, each 
finding occurs in two separate t-tests which tends to 
discount chance occurrence. The better accuracy score 
in large print is found for both normally sighted and 
partially sighted subjects. The lower total error ratio 
in regular print is found for partially sighted subjects 
examined alone and again when this factor becomes evi- 


dent as compared to normally sighted subjects. 
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The more likely explanation is that while the 
ett acy score and the total errors per thousand words 
read are both measures of accuracy, they measure dif- 
ferent things. The Gilmore accuracy score is based on 
a set value for each reading level, whereas the measure 
of errors per thousand words read varies as the number 
of words increases for the more difficult levels. In 
addition the accuracy score gives positive credit for 
paragraphs below the levels the child read on the 
assumption that these paragraphs below the child's read- 
ing level would have been read correctly. Only words 
actually read were counted in the error ratio. The 
accuracy score serves to rank the student in relation to 
other students on the basis of grade level, while the 
error ratio gives more individual information from a 
range approximating the student's reading level. 

Two previous studies examined accuracy in oral read- 
ing of partially sighted students. A Stanwix House study 
(Eakin, 1961) found that reading was not any more accurate 
for one size than another as measured by the number of 
errors in a ten minute period of oral reading. This 
measure differs from both measures of accuracy used in 
the present study, one of which is better in large print 
and one of which is better in regular print for partially 
sighted subjects. Bateman (1963) found that partially 


sighted students using an enlarged test received higher 
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accuracy scores than the average established with the 
norm population of normally sighted students reading 
the regular print edition. This accuracy score based 
on the percentage of items correct among those attempted 
and on reading level is similar to the accuracy score in 
the present study. The results of the present study 
suggest that this increase in accuracy may have been an 
effect of the print size rather than the visual handicap. 

In this study as in earlier ones there is a small 
but insignificant trend for the reading rate of partially 
sighted students to be faster on the smaller print. In- 
significantly faster rate with smaller print was found 
by Fortner (1943) using 18 and 24 point, Nolan (1959) 
using 18 and 24 point, and Stanwix House (Eakin, 1961) 
using 12, 18, and 24 point. In the present study this 
trend was also evident for normally sighted students. 
Earlier studies reviewed for normally sighted persons 
have mixed results. One earlier study (Sykes, 1971) with 
partially sighted students found slightly faster reading 
with the larger print when using 10 and 18 point type. 

For partially sighted subjects the use of large 
print increased the incidence of mispronunciation errors, 
doubling the percentage of this error type. Christenson 
(1969) found that mispronunciation was more frequent at 
the frustration reading level for fourth, fifth and 


sixth grade students. In the present study, errors from 
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the ceiling paragraph which can be seen as the frustra- 
tion reading level, were not counted in the error totals. 
The differentiation between substitution and mispronunci- 
ation errors is that substitutions are sensible or real 
words whereas mispronunciations are nonsense words. An 
increase in nonsense words seems to indicate readers 
whose reading makes less sense to them and/or readers 
who are not attending to the auditory feedback. Perhaps 
greater attention to the visual stimulus produced less 
attention to the auditory feedback of the words read. 
Both these factors along with Christenson's finding of 
more frequent mispronunciations at the frustration read- 
ing level suggest that large print produced reading like 
that at the frustration level for the partially sighted 
students. 

Normally sighted students made more insertions using 

large print. An increase in insertions suggests that 

the readers may have had a tendency to lose the place 
when reading large print. However, a tendency to lose 
the place could also be expected to produce an increase 
hesitations and omissions both of which show slight non- 
significant decreases in large print. Therefore, no 
particular significance can be placed on the increase 

in insertions alone when normally sighted students used 


large print. 
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The low number of error types which differ makes 
additional analysis of the effect of print size on error 
patterns impossible. The insignificant findings may in 
part result from the necessarily skewed distribution of 
error ratios. 

The results of the present study may be examined in 
the light of the question of whether a partially sighted 
student should use large print materials. The large 
print test produced better accuracy scores for both 
normally sighted and partially sighted students, while 
the regular print test produced fewer total errors for 
partially sighted students. Since both of these can be 
seen as measures of accuracy, the differences between 
them need to be examined. The accuracy score places 
the student in a group according to a grade level 
standard whereas the total error ratio is a measure of 
errors made by an individual within the range of his 
reading ability. For the special educator the total 
error ratio is likely to be more important since it 
measures errors in an individual's reading at a more 
realistic difficulty level. In this case the better 
total error ratio in regular print becomes the more 
important factor to consider. 

The other findings also suggest the advantages of 


regular print for this group of subjects. Of the 12 
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factors tested, partially sighted subjects have better 
scores in regular print on nine. Most of these differ- 
ences are too small to be significant, with only two 
significant differences. Nevertheless a trend is evi- 
dent for regular print to produce better results for 
the partially sighted subjects. On the other hand, the 
results for normally sighted subjects do not show a 
clear trend but vary, with some scores better in regular 
print, some better in large print and comprehension 
approximately equal. Again, most of the differences are 
not statistically significantly different. The only way 
in which the effect of print size differs for normally 
sighted and partially sighted students is that partially 
sighted students have a larger error ratio in large 
print while normally sighted students have a slightly 
smaller error ratio in large print. It then appears that 
regular print may have slightly greater beneficial effects 
for the partially sighted than the normally sighted students. 

One possible explanation for these results is that 
an increase in size of print of necessity decreases the 
number of letters or words an individual sees in one 
fixation. A person with a visual handicap is more likely 
to have a restriction in what he can see, so the decrease 
in amount seen in one fixation may impose a greater 


limitation on hin. 
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Limitations of the Study 

This section will examine limitations in the inter- 
pretation of results of the study and restraints in 
generalization to other settings. Limitations imposed 
by the conditions peculiar to the present study which 
may affect results, must be considered in interpreting 
the findings. 

An examination of the raw scores shows that of the 
two scores assigned grade level values by the Gilmore 
test the comprehension scores for both groups, but 
especially for the partially sighted subjects, tended 
to be near or over the upper limit of the test to a far 
greater extent than the accuracy scores. Because the 
test was not difficult enough for some subjects, differ- 
ences in comprehension may not have become evident. 

It must be kept in mind that the findings which 
are accepted as significant can not be accepted in terms 
of absolute sureness. The .05 decision rule used in the 
present investigation means that a difference great 
enough to be accepted as significant has one possibility 
in 20 of occurring by chance only. In this study where 
a large number of tests were calculated but only a rela- 
tively small number of them were significant enere isa 
danger that some of these results are simply chance 
occurrences. Of the 36 t-tests calculated, six are 


statistically different. One in 20, or two, of these 
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tests could have significant results by chance. 

For 16 of the t-tests, those involving the specific 
error types, the distribution is skewed as a result of 
the type of measure. For each error type the possible 
scores range from 0 up to any number of errors. For 28 
distributions used in 14 of these t-tests, the mode is 0, 
with 0 comprising a majority of the scores in six of then. . 
This combination of factors, a large concentration of 
scores at or near an absolute limit at one end of the 
distribution with scores free to vary at the other end 
of the distribution has produced non-normal distributions. 
These non-normal distributions violate one of the major 
assumptions underlying the t-test, that of normal dis- 
tributions in the populations. As discussed in Chapter 
III, Hays states that a normal distribution of the popula- 
tion is the less important of the two assumptions. "By 
and large however, this assumption (of normal distribution 
in the populations) may be violated almost with impunity 
provided that sample size is not extremely small" (Hays, 
1963, p. 322). On the basis of this assurance t-tests 
were used in the present study. 

In addition, generalizations from the present study 
to other situations should consider the limitations im- 
posed by the specific conditions of this study. Conditions 
relating to print size, type of test or reading materials, 
length of the test situation, and grade level will be 
. examined. 
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The sizes of print in the two editions of the test 
were planned to be quite different. In addition, neither 
edition had an absolute print size. Applications to 
situations using lesser differences, or a change in the 
type of difference, in print size may not be appropriate. 
Conditions relating to the instrument used impose 
other limitations on the study. Because the oral reading 
task differs from that of silent reading, findings of 
the present study using an oral reading test may not be 
true for silent reading. The time in the reading situa- 
tion was relatively short, producing results which may not 
be consistent for longer periods of reading, particularly 
for partially sighted students. The present study was 
conducted with third and fourth grade students. The 
partially sighted subjects were chosen to include only 
students who did not have additional handicaps. Generali- 
zations to other circumstances, such as adolescents or 
pre-school students, or institutionalized severely handi- 


capped children, may not be appropriate. 


Implications for Education 
The results of this study support the current trend 


of increasing use of regular print materials for partially 
sighted students and suggest not only that the traditional 
practice of using large print books for partially sighted 


students may be unnecessary in some cases, but for some 
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students the regular print may be helpful. In view 
of these findings and the greatly increased cost of 
large print materials one can certainly question an 
automatic assumption that a partially sighted student 
should have large print materials. Only one normally 
sighted student performed better on all four major 
factors using large print and one partially sighted 
student performed better on all four major factors 
using regular print (Tables 27 and 28). Most students 
performed better on some factors in large print and 
others in regular print. The magnitude of these indivi- 
dual differences was quite variable and cannot be 
generalized. Although no partially sighted student in 
the present study was unable to read the regular print, 
there are some students who can read only large print. 
Of course, for these students the value of large print 
is not questioned. It is for those who can read regular 
print that the question is raised. Each student should 
be evaluated individually to determine his ability to 
benefit from large print and regular print. This evalu- 
ation should include an analysis of the effect of print 
size on a variety of factors and the relative importance 


of these factors for specific materials. 


Implications for Further Research 
Findings from the present study illuminate the use- 


fulness of various factors as criteria for future 


> or 


teiuess bas taizg sgyvel 2 2. 
ar 


Stay wz nolsepaup sit 2ea2 i 
ss o& yilevbivhbnd Plat 


. 


\Lope% OAT & 
ij "8 e230 that? « a3 


i «vad & 
obuze Sesigie 


al aniew axe 


, * ° q 
= 3 a = 
4 j *; 2 ~ 
: 4J - et 
“ ei ‘ 
’ ‘o at 
= 
> Le ‘ — ¥ 
j $z5 4 stb ow we 


“tg be a woe Be 


ela so? ,Senuee 


bz 
oe 


. P the Ted 
7 22 3 o=BiTO 


Seoup 


x 


116 
research on the effect of print size. This study points 
out the differing effects of print size on the different 
factors of reading performance. Not only were the 
major factors such as accuracy, comprehension, rate and 
total error ratio affected in opposite directions for 
‘the group as a whole, but also the patterns of the effects 
are quite individual varying widely in direction and 
magnitude for each factor. Therefore, a measure which 
uses only a combination of factors is not suitable, 
since the effect on one factor may cancel the effect on 
another. Investigation of the individual patterns of 
effects could shed light on the question of whether an 
individual should read regular print or large print. 
Such an investigation would need either a large enough 
number of subjects to allow repetition in the patterns, 
or a study over time to investigate the stability of 
these patterns within individuals. 

Of the various factors of reading performance ex- 
amined, measures of accuracy appear to be most sensitive 
to the effect of changes in print size. 

The size of the type varied in both the regular print 
and large print editions of the test used in the present 
study. Further investigation in which print size is 
held constant for each edition could increase the possi- 
bility of demonstrating a difference, or lack of it, 


between the two. 
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Subjects in the present investigation were third 
and fourth grade students who are just beginning to 
apply their reading skill as independent readers. In- 
vestigation of the effect of print size on older stu- 
dents with more established reading skills would nal 


worthwhile. 


Summary 

This investigation of the effect of print size 
found few differences between the use of regular print 
and large print with normally sighted and partially 
sighted third and fourth grade students. Both normally 
sighted and partially sighted students received better 
accuracy scores using large print. Partially sighted 
students had fewer mispronunciations and total errors 
using regular print, while normally sighted students 
exhibited fewer insertions using regular print. The 
effect of change in print size differs for partially 
sighted and normally sighted students only in the total 
errors. Partially sighted students have more total 
errors using large print and normally sighted students 
have slightly less total errors using large print. 

Since partially sighted students as a group experi- 
ence little positive effect of change to large print, 
and in fact register a slight negative effect, the 
traditional practice of routinely providing large print 


materials for partially sighted students is questioned. 
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On the other hand, no advantage emerged favoring the 
use of regular print for the partially sighted as a 
group. Inspection of individual performance scores 
shows great variation. Therefore, the most appropriate 
procedure would be to make the decision on the use of 


large print on an individual basis. 
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Table 14: Means, Standard Deviations, Minimum Scores, 


Maximum Scores and Ranges of Accuracy Scores 


Group Mean SD Minimum Maximum Range 


Partially Sighted 
Regular Print 4.265 1.534 2.1 9.4 18 
Large Print 4.652 1.639 2.0 9.8+ 7.9 


Normally Sighted 
Regular Print 4.752 1.250 3.0 7.0 4.0 
Large Print Sasso be 35h 3.2 8.6 5.4 


Oe ee 


be2tak? vf 


J a <T | 


127 


Table 15: Means, Standard Deviations, Minimum Scores, 
Maximum Scores and Ranges of Comprehension 


Scores : 


Group - Mean SD Minimum Maximum Range 


Partially Sighted 
Regular Print 5.483 2.119 2.6 9.8+ 7.3 
Large Print 5.365 2.242 hss | 9.8+ 8.6 


Normally Sighted 
Regular Print 4.891 1.713 2.6 9.8 7.2 
Large Print 4.883 2.004 2.0 9.8+ 7.9 
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Table 16: Means, Standard Deviations, Minimum Scores, 


Maximum Scores and Ranges of Rate Scores in 


Words Per Minute 


Group Mean 


Partially Sighted 
Regular Print 101.48 
Large Print 93.39 


Normally Sighted 
Regular Print 115.04 
Large Print 110.87 


SD 


21.09 
28.54 


20.76 
14.23 


66 
48 


78 
84 


144 
168 


168 
138 


Minimum Maximum Range 


78 
120 


90 
54 
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Table 17: Means, Standard Deviations, Minimum Scores, 
Maximum Scores and Ranges of Substitutions 
Per Thousand Words Read 


Group Mean SD Minimum Maximum Range 


Partially Sighted 
Regular Print 24.96 17.06 5 71 66 
Large Print 22.96 18.54 0 65 65 


Normally Sighted 
Regular Print 20.91 16.03 5 76 71 
Large Print 17.74 13.84 0 49 49 
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Table 18: Means, Standard Deviations, Minimum Scores, 
Maximum Scores and Ranges of Mispronunciations 
Per Thousand Words Read 


Group Mean SD Minimum Maximum Range 


Partially Sighted 
Regular Print 1.56 3.14 0 12 12 
Large Print 4.35 bn yi 0 18 18 


Normally Sighted 
Regular Print 3.96 5.47 0 18 18 
Large Print 4.17 4.49 0 14 14 
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Table 19: Means, Standard Deviations, Minimum Scores, 
Maximum Scores and Ranges of Words Pronounced 
By the Examiner Per Thousand Words Read 


Group Mean SD Minimum Maximum Range 


Partially Sighted 
Regular Print 1.74 4.01 0 10 10 
Large Print 1.74 3.60 0 16 16 


Normally Sighted 
Regular Print 2.83 Soo 0 17 17 
Large Print 3.26 5.02 0 12 12 
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Table 20: Means, Standard Deviations, Minimum Scores, 
Maximum Scores and Ranges of Disregard of 


Punctuation Per Thousand Words Read 


Group Mean SD Minimum Maximum Range 


Partially Sighted 
Regular Print 3.96 6.06 0 25 25 
Large Print 5.87 7.58 0 23 23 


Normally Sighted 
Regular Print 5.17 6.66 0 25 25 
Large Print 4.09 4.05 0 12 12 
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Table 21: Means, Standard Deviations, Minimum Scores, 
Maximum Scores and Ranges of Insertions Per 


Thousand Words Read 


Group Mean SD Minimum Maximum Range 


Partially Sighted 
Regular Print 2.52 4.77 0 17 17 
Large Print 5.09 8.48 0 36 36 


Normally Sighted 
Regular Print 2.17 3.10 0 10 10 
Large Print 7.13 6.48 0 23 23 
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Table 22: Means, Standard Deviations, Minimum Scores, 
Maximum Scores and Ranges of Hesitations 
Per Thousand Words Read 


Group Mean SD Minimum Maximum Range 


Partially Sighted 
Regular Print 5.30 10.53 0 51 51 
Large Print 6.74 8.69 0 26 26 


Normally Sighted 
Regular Print 2.96 3.60 0 10 10 
Large Print 2.30 3.69 0 12 12 
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Table 23: Means, Standard Deviations, Minimm Scores, 
Maximum Scores and Ranges of Repetitions 
Per Thousand Words Read 


Group Mean SD Minimum Maximum Range 


Partially Sighted 
Regular Print 10.17 8.27 0 26 26 
Large Print 12.61 8.69 0 31 31 


Normally Sighted 
Regular Print 11.48 10.38 0 34 34 
Large Print 10.96 8.63 0 26 26 
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Table 24: Means, Standard Deviations, Minimum Scores, 
Maximum Scores and Ranges of Omissions 


Per Thousand Words Read 
Group Mean SD Minimum Maximum Range 


Partially Sighted 
Regular Print 3.17 4.43 0 12 12 
Large Print 4.91 6.20 0. 24 24 


Normally Sighted 
Regular Print 3.22 4.35 0 17 17 
Large Print 3.09 5.01 0 22 22 
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Table 25: Means, Standard Deviations, Minimum Scores, 
Maximum Scores and Ranges of Total Errors 


Per Thousand Words Read 


Croup Mean SD Minimum Maximum Range 


Partially Sighted 
Regular Print 52.48 17.07 29 102 73 
Large Print 65.39 30.96 0 154 154 


Normally Sighted 
Regular Print 51.30 15.05 29 84 55 
Large Print 50.26 16.84 23 86 63 
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Table 26: Total Number of Errors Categorized by Error Type for 


Each Treatment Group and Total Sample 


Partially Sighted Normally Sighted Total 
Error Type RP LP RP LP Sample 
Substitutions 121 89 101 93 404 
Mispronunciations 14 30 39 28 111 
Words Pronounced | 
by the Examiner 16 14 14 ll 55 
Disregard of 
Punctuation 20 24 25 24 93 
Insertion 11 21 14 36 82 
Hesitations 18 27 23 15 83 
Repetitions 47 59 69 54 229 


Omissions 18 19 19 20 76 


Total Errors 265 283 304 281 1133 
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Table 27: Large Print Score Minus Regular Print Score for 


Normally Sighted Subjects 


Subject Accuracy Comprehension Rate Total Error Ratio 
N1 .8* 122 - 6 = 425 
N 2 .6* ah -54 18 
N 3 0 -1.1 - 6 28 
N 4 1.3” 2.35 - 6 -14* 
N 5 ayes 1245 -24 18 
N 6 2.35 .8* -18 - 6 
N7 25 -.4 24* -25* 
N 8 “a0 -.2 -12 -5* 
N 9 -.3 3.1% 6* 0 
N10 1.0” 0 6* -22* 
N11 tele oan -36 - 6 
N12 .6™ -.6 6* -20* 
N13 -.4 -2.5 6* - 2* 
N14 hs 3.1 6* 14 
N15 a -1.1* 24* -29* 
N16 -.5 -1.9 6* - 2" 
N17 aaa -1.0 -30 10 
N18 -.1 -4.4 18” 1 
N19 <5= 1.5* 0 19 
N20 0 1.0% 0 -1* 
N21 ae -2.4 6* -15* 
N22 1.1” -.7 -30 10 
N23 -.5 -.8 18* 7 


*indicates a better performance in large print 
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Partially Sighted Subjects 
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Large Print Score Minus Regular Print Score for 


Subject Accuracy Comprehension Rate Total Error Ratio 
Pl py -2.2 48” -42* 
P 2 rhs .6* 0 8 
P 3 .8* 1.6” -18 - 8” 
P 4 .3* 1.0* -12 12 
P 5 -.5 2.0% -30 59 
P 6 1.0% -.8° -24 0 
P7 vi fe -.1 -12 12 
P 8 1.0% 2 -18 1 
Po 4* 0 -48 57 
P10 .8* 1.6* -12 =79% 
Pll -.1 -.8 30” 44 
P12 .5* -2.6 -18 11 
P13 3” -.8 -24 35 
P14 -.2 -3.9 0 14 
P15 6 3.1% -12 =e1> 
P16 phe 1.4 6* 28 
P17 “Su 0 -18 =11> 
P18 .6* -1.0 18” - 4* 
P19 -.8 26" 0 22 
P20 .8* 1.6* =. § me ys 
P21 .8* -2.3 -18 -16" 
P22 -.1 -1.7 -30 52 
P23 .8* - .2 12” 25 


*indicates a better performance in large print 
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Division of Special Education 
Boston College 

Chestnut Hill, Massachusetts 02167 
February 29, 1972 


Dear Educator: 


As a Ph.D. candidate at the University of Minnesota, I am currently 
gathering data for my doctoral thesis. The purpose of this letter 
is to ask your help in obtaining students whom I may test to get 
the necessary data. 


Miss Marjorie Frye and Mr. John Stager of the Division of Special 
Education of the State Department of Education for the Commonwealth 
of Massachusetts, have agreed to send this letter to educators in 
Massachusetts who would be likely to have third and fourth grade 
partially sighted students, the group of students I am looking for. 


The purpose of my thesis study is to investigate the effect of print 
size on the reading performance of normally sighted and partially 
sighted third and fourth grade students. To carry out this study 

I must test 20 partially sighted and 20 normally sighted third and 
fourth grade students using the Gilmore Oral Reading Test in regular 
edition and in large print. 


With your permission I would like to come to your school to test 
your partially sighted third and fourth grade students and one 
normally sighted student for every partially sighted student chosen 
at random from the same classroom as the partially sighted student. 


For this study partially sighted students are defined as having 
corrected vision of 20/70 or less in the better eye and using print 

as the primary medium of education. You will note that this in- 
cludes legally blind students. It is not necessary that the partially 
sighted student be one who is served by a teacher of the visually 
handicapped. 


The following data will be recorded on each student: an identifying 
number, birth date, grade, sex, school, visual. Acuity and scores on 
the Gilmore Oral Reading Test. Please note that the students will 
not be identified by name, so that readers will not know the test 
results of a specific child. 


I will administer the Gilmore Oral Reading Test to each student 
individually and where necessary, check his visual acuity using 
the Snellen Chart. The total time required for each child should 
be approximately an hour. 


t 
:3¢ 
ee 
's oSablbaeas JC 
Sjoeb we 503 B28 BAR 
ot 14 bra 
; ‘ ofl 279 
Lsotge eved ,osseends 
UI of binew ele oF 
Sn 5 -asaobure betdgia ¢ 
= - 
at youie elead? ys te seaqaagame 
io “ors ter aul oars edz ao 9 a 
us rig aj200l bum bebop Degree 
~widele wits) ttag os 74033 met 
da teu atnebeuts eh 
3 "Gg S27e4 o} ine 
vivew I seigualioweg Fs 
22 Sakina? bedieke wits 
y78q sve to} Joebuss Sesdgts 
2 maotusanl> sasa s¢d9 aost 
os aabujs bo37igie vitalsyaq ae 
aw s 5 ot of3 ok seal va CL\OE te aoleky B 


ct 14. Ps ; 12 Oa ii J A Y faz 3a! subs to au bom 
tiutateg ote sada stooom fon et 22 .ezeskusn balid ef 
‘ifseeiv ed’ Wy aed « vd bevyeeet-olv ego od Be 


gatythiosbh) na auilnse 2a Ho i@pRIoIs7, otk oi 
Z ae oe. 
no 297724 has yahuak Iauety , xem 4 ig 35a 
iiiw osnsbo je ons Sait par i a: } : bes ’ 
$eo5 «c3 vert son fhtw. 


—~ 
od le Ve 


: iv Bian ane 


: > ee 5 
? : _ 

- 
a 


142 


Because it is often difficult to phone me, I have enclosed a post 
card on which you can write your name, phone numbers and address. 
If you wish to contact me you may write or call Ouida Fae Morris, 
Supervisor, Education of the Visually Handicapped, Division of 
Special Education, Boston College, Chestnut Hill, Massachusetts, 
02167. The phone is 969-0100, ext. 2395. My home phone is 
891-7160. I will be happy to set up a time to come to your school 
to discuss the procedure and to test students. 


Your cooperation and that of the students’ teachers would be 
deeply appreciated. 


Sincerely yours, 


Ouida Fae Morris 


OFM/pj 
Enclosure 


tis a , a 


“ 


‘ 


fq of 3Sivnt?22b aepte af 


way I 


243 of hos osubscowy ade 


r Suna mas wor 
(awl. Woy o¢ 3030p 03 


2asliod eoteod (aor 
yas ,OOLO-fe8 et. saodg 
ies oF vqged od Iitwg® 


“ef? Yo Jols Sap eoks 
. boselsorg 


Ye Commonweal of: Maussachisells oe 
Department of ducatiow 


2 Dromont Street, Bostow OU 


March 2, 1972 


g Teacher of Visually Handicapped 


FROM: Marjorie J. Frye, John D. Stager, Supervisors of Visually 
Handicapped Children % Vid 


SUBJECT: Cooperation regarding attached préposed study of Compara- 
| tive Reading Skills 


We respectfully urge your participation, if possible, 
in the study(described in attached letter)to be conducted by 
| Miss Ouida Fae Morris, faculty member of the Division of Special 
Education and Rehabilitation, Boston College. 


In order to obtain proper clearance for this project, 
we ask that you discuss the matter with your scnool Superintend- 
ent(s). If permission is given, we urge your cooperation with 
Miss Morris. In any event, please be in touch with Miss Morris 
via the enclosed postcard. 


We believe that the results of this study will be of 
value and interest to all of us in the field of education of tiie 
visually handicapped. Thank you for your consideration. 


| Cy 
SAS NG ARNON 
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